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TRAMWAY MOTIVE POWER. 


A VERY few years ago several systems of applying power to 
traction had apparently an equal chance of eventual success ; 
cable, steam, compressed air, gas and electricity. The last 
and latest developed is to-day master of the field, and its 
supremacy practically unchallenged. That we in England 
have been behindhand in its wholesale adoption is due first 
and foremost to the Tramways Act of 1870, which (except in 
cases where powers have been recently acquired and a large 
traffic assured) effectually prevents any company from in- 
curring the necessarily large original expenditure entailed by 
conversion. Secondly, to the exceedingly stringent rules, 
especially as regards speed, laid down by the Board of Trade. 
It is clear that the greater be the safe daily possible mileage 
of a car, the larger the number of passengers it will convey, 
and the greater its efficiency. This mileage depends on the 
average and maximum speed allowed. We are confronted 
with the curious anomaly that while auto-cars, frequently 
driven by inexperienced and irresponsible people, are allowed 
to travel at 14 miles an hour, most electrical tramway cars 
are restrained from exceeding eight miles an hour. 

With the enormous brake power which can be utilised by 
electric cars, enabling them under favourable circumstances 
tocome to a standstill from a speed of 12 miles an hour in 
less than 80 feet, it would seem that instead of laying down 
such hard and fast rales, it would be infinitely preferable to 
state the maximum distance at any particular place under the 
most unfavourable conditions in which a car should be 
brought toa standstill. We might profit by some of the ex- 
perience gained in Continental towns, where human life is 
considered quite as precious as in this country, and where the 
speeds allowed are far greater, instead of clinging to the 8 
and 10 miles allowance (with an exceptional case of 12 miles 
which has actually been granted in the case of a.line 
running on a country road without horses on either side or 
any appreciable traffic). The Continental speeds are 12 kilo- 
metres (74 miles), 16 to 18 kilometres (10 to 11} miles), and 
20 to 30 kilometres (12} to 183 miles, for city, suburban, and 
country lines respectively. It is to be hoped that just as 
the Board of Trade was several years ago enlightened 
enough to raise the allowable line voltage from 350 to the 
present 500 volts, it will carefully consider the question of 
increased speed. 

Experience in America has demonstrated that even with the 
high speeds allowed there accidents have not increased, but 
rather the reverse, since the superceding of horse by electric 
traction. The reasons which have chiefly conduced to 
electric traction superceding all other systems are the great 
improvements in design of generators, motors, and steam 
engines, and their reduction in cost owing to the enormous 
output, and their increased efficiency. 

It has been frequently urged that for abnormally heavy 
traffic the cable is the only system. The report of the 
Metropolitan Street Railway Company of New York, for 
which we are indebted to the Street Railway Journal, dis- 
proves this. It is not intended to compare conditions 
which obtain in New York to those of London. The pre- 
sent condition of affairs is, however, far from satisfactory, 
and anything which may induce action is to be welcomed. 
The Metropolitan Street Railway Company of New York 
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operates in round figures 210 miles of track, which now are 
made up of 127 track miles operated by horses, 60 by 
electricity (trolley or conduit), and 25 by cable. Bat six 
short years ago the entire system was operated by animal 
traction. During 1893 the Broadway cable (about 10 
track miles) was started, and in 1895, 15 more track miles 
of cable were put into operation. This was the end of cable 
construction. The Metropolitan Company had made several 
a attempts to introduce the trolley into New York, but, owing 
% to the condition of affairs which had previously prevailed 
& there when the electric light, telegraph and telephone com- 
a panies had all their wires overhead regardless of appearance, 
. laws had been passed rendering the use of even a trolley wire 
impossible. The fear that any modification might pave the 
way for the general re-introduction of overhead cables and 
wires rendered repeal impossible. So much success had 
attended the use of electricity as tractive power, that, after 
the most careful investigation and expert advice, during 
ae which surface contact and accumulator systems had to be 
ee rejected as unreliable or inefficient, it was resolved to put 
down a conduit system, and to build the culvert in such a 
way that, should electricity icp unsuccessful, the cable 
system could at once be installed without expensive altera- 
tion. 

The remarkable success of the conduit system is to -be 
traced to the splendid way in which the conduit was built, 
and which cost as much as £20,000 per mile of single track, 
and never less than £10,000. Supposing that the entire 
metropolitan system of 210 miles could have been equipped 
on the best overhead rystem instead of the conduit, a sawng 
of between two and a half to three milion pounds sterling 
in the initial expenditure would have been effected. Only 
in a case like the one which presents itself in New York, 
and where the traffic is so abnormally heavy, would such an 
expenditure have been possible. It must not be overlooked 
2 that the construction of a conduit, besides at least doubling 
% the ¢otal capital expenditure, entails an enormous amount of 
annoyance to a city during its construction, as the people of 
Brussels, Berlin and New York, now know to their cost. 
Be This would certainly be the case in our old towns, the streets 

Z of which are choked with drains, sewers, water, gas, pneu- 

matic, electric light, telegraph, telephone, and bydraulic 
ie wer services, and most, if not all of which, would have to 
See moved to enable an electric conduit to be putdown. These 

: conditions are often overlooked when discussions as to the 
merits of trolley versus conduit are discussed. Both systems 
give perfect satisfaction if properly installed, once they are 
running. The New York results are of the utmost value in 
comparing horse, cable, and electric conduit systems, as all 
three are owned and run by one company. 

A critical examination of the figures in the table isinteresting 
and instructive. We must, however, not forget that the 
conduit lines are new, while the cable lines have been 
running some years. Notwithstanding, we get the unexpected 
result that the electric car mile only costs 62 per cent. of 
the cable car mile, although the cable in this instance is 
working under most favourable circumstances. The chief 
items responsible for this result are repairs and maintenance 
of cable, greater cost of keeping rolling stock in repair, 
owing to jerks caused by grip, greater cost of power, the 
cable requiring nearly one-third more power than the elec- 
tric system, greater damages due to accidents to people and 
property, greater cost of transportation (due, in one par- 
ticular, to car lighting, which, in the case of the electric 
cars, is included in the motive power), and finally, to 
the expense of keeping the various pullies over which 
the cable runs oiled and in good working order, these 
all being moving parts, which, in the case of an elec- 
tric conduit, do not exist. In this connection it is 
interesting to go back a few years and compare the figures 
obtained on the Chicago City Railway in 1895, with what 
obtains on the Metropolitan Street Railway Company. 
These are set out in tabular form on page 817, and show 
that the results, as regards cable and electricity, have become 
entirely reversed. It is true that in the case of heavy traffic 
on electric roads, very large expenditure in feeders must be 
incurred. To compensate for this, however, there are no 
movable steel cables to be renewed, or moving parts, such as 


pulley wheels, &c. To show the confidence which the 
Metropolitan Company place in electricity, it may be men- 
tioned that they are now building a power house which will 
eventually contain 70,000 I.H.P. in engines. Eight 6,000- 
I.H.P. engines have already been ordered, each directly 
connected to a 3,000 kw. direct current railway generator 
running at 75 revolutions. The fly-wheels are 28 feet in 
diameter and weigh 150 tons ; the steel shaft is 87 inches in 
diameter. The chimney of this power house is practically 
finished and is 353 feet high, and an internal flue of 22 feet 
in diameter. 

The moral which we wish to ~ is, that. whatever the 
case might have been a few years , there is now bat one 
effective motive power, Electricity, applied directly either by 
the overhead or the conduit system. There may be other 
methods of application, such as surface contacts or accumnu- 
lators, but these have never as yet proved themselves to be 
commercially successful on any considerable scale. 


; A sHorT time ago a well-known and 
well - meaning chemist discovered that 
certain calico-prints and cretonnes were 
responsible for a large amount of arsenic poisoning ; not 
only amongst the poor, but in families of the highest aristo- 
cratic pretensions. He directed public attention to the 
matter, under the heading of “ Poison in Print,” and leading 
articles and letters to editors soon filled columns of daily 
newspaper. In one week the literature of the subject became 
80 vast, that to cope with it the chemist had to call in the 
services of half the press-cutting agencies of Europe; and 
in one month he had degenerated from a useful chemist 
into acommon journalist. But he was saved from perdition 
by a curious accident. Opening his letters one morning, 
the very first press-cutting caused him to consider his 
ways, and he dropped the matter. It was from the Drum- 
tochty Messenger, and bore the well-known heading, “ Poison 
in Print,” followed by the announcement: “A sermon will 
(D.v.) be preached on Thursday next at Zion Chapel, by 
the Rev. Andrew McLean, on the total and complete reform 
and amendment of pernicious reading and poison in print, 
now distributed at present, and spread among boys and girls 
and the young.” But that isanother story. Mr. Lehfeldt’s 
paper on “The Properties of Liquid Mixtures,” reminded 
us of it, and for the benefit of the gentler press we take 
this opportunity of saying that althongh the title is a 
little suggestive of a treatise on drunkenness, the paper itself 
has remarkably little to do with the tem ce question. 
Mr. Lehfeldt is still working steadily in the borderland of 
physics and chemistry, at the problems of miscibility and 
vapour pressure, in the hope of extending the laws of simple 
solution to the complex conditions of incomplete mixtures, 
and, ultimately, of establishing a thermodynamic relation 
between the composition of a liquid mixture, the vapour in 
equilibrium with it, and the saturation pressure of the system. 
It is gratifying to know that ae scientific work of this 
character is rendered possible in London by the Davy-Faraday 
Research Laboratory of the Royal Institution. Those who 
have pleaded the cause of a National Laboratory as a com- 
mercial desideratum will note with satisfaction this example 
of an investigation in rure science leading to a better 
knowledge of the behaviour of a commercial substance like 
American petroleum. Minute details in the distillation of 
the petroleums are of the highest practical importance; to 
take only a single instance—the preparation of siccatives, 
essences, and varnishes, for oil painting, where a slight error 
in the fractionating may decide the whole question of _ 
manence or destruction of a picture. The paper by Mr. 
Filon on “Certain Diffraction Fringes as Applied to Micro- 
metric Observations,” is a contribution from Cambridge. 
The discussion was quite inadequate to the merit of the 
arduous labours of Mr. Filon; that is, if the length of 
a “scratch” discussion is in any way a measure of the 
Physical Society’s appreciation. Fortunately, the case 1s 
quite otherwise; the Society reserves its criticism until 
someone shall study Mr. Filon’s r with the same close 
attention that he has given to that of Michelson. The dis- 
cussion is, in fact, adjourned, perhaps for eight years, until 
a Filon shall arise to his Michelson. 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
WATTMETER. 


By MICHAEL B. FIELD. 


(Concluded from page 769.) 
THE next point to notice is that the self-induction in the 
shunt circuits dces not change the relative lags of the various 
currents, which are representatives of the main current and 
E.M.F., as in the case with the two-coil wattmeter, but it 
simply modifies the constant of the instrument, bringing 
into the expression the factor— 
9? 

# 
which is a constant of known value for any given frequency 
and is independent of the lag. It is also clear that for very 
considerable changes of frequency the valu2 of the above 
factor undergoes very emall changer, the emaller, the less 
(1 + A) becomes, and that this factor approuches unity as 
(2 + A) becomes negligible in comparison with r + p. 

As a matter of fact, the only self-induction which can 
be introduced into these circuits is due to leakage in the 
secondary of the transformer, for the instrument itself 
contains but a straight short wire of very high resistance 
through which the current passes. 

We can compare the self-induction of the transformer 
secondary required by different wattmeters, or, what is more 
to the point, the ratio of the self-induction of the secondary 
winding to the resistance of the whole circuit in the follow- 
ing way : 

To place them all on the same basis we will consider any 
given transformer wound with various secondaries to suit the 
different wattmeters, If v be the necessary voltage for the 
shunt circuit, and r the total resistance of this circuit, the self- 
induction of the secondary (being proportional to the square 
of the windings) divided by the total resistance, will be pro- 


portional to or to the secondary watts. 


In the hot-wire instrument the output of the secondary is 
not more than 0°34 watt, whereas in some of the best watt- 
meters of the two-coil type at present in the market the 
corresponding figure would be more than 15 times this 
amount, and since this deals only with the self-induaction of the 
secondary winding, i¢., excludes that of the shunt coil itself, 
and since, as we have seen such self-induction, though 
negligible in well designed wattmeters, is of even less 
importance in the hot wire case, we are amply jastified in 
— neglecting (7 + ) m p in the expressions for I'» 
ani Im: 

This simplifies the expression to the following form : 


a+ 


and is true no matter what form the current and E.M.F. 
waves may have. 

If, again, we make the section of the secondary windin 
sufficiently great, so that p vanishes in the term (r + p) an 
if ©; and C, be very small in comparison with 0, in other 
words, if R also disappears in the expression (R + 7), we get 
back to the conditions represented in diagram I. where 


2 2 
k = n/n and the watts = 
: 4R n 

The above reasoning shows us that with the assumed 
method of connections the observed values of D,,2 are not 
strictly the vector sum and difference of rc and & v for 
owing to the fact that the small currents, C,,., also traverse 
the non-inductive resistance R, the potential difference at its 
terminals is not altogether that due to themain currento. We 
see, however, that we are justified in considering these two 
currents independently, working out the value of the total 
Voltage acting in the shunt circuit as if c were the only 
current flowing through the non-inductive resistance, and 
tten remembering that, is to this total voltage as r is to 
R+rt+p wa 

In other words, the observed values of D,, must be 


multiplied by ~~ +? to obtain the real vector sum and 


difference of Rr c and & v. 
It is important to notice that change in the spec‘fic resist- 
ance of the hot wires, due to the heating, does not enter ir ; 


r is only involved in the expression (Ate+e) and as 


we shall see later, this is a factor of only 1 or 2 per cent. at 
most, so that an increase in the value of r of 1 or 2 per cent. 
does not affect the result in the very lcast. 

The method here described, as will be seen, includes either 
the loss in the transformer or in the non-inductive resistance 
according as the former is connected in front of or bebind 
the latter, just as the measurement with a two-coil wattmeter 
includes either the loss in the main current coil or in the 
shunt circuit. 

It is preferable to include the transformer loss as this 
may be much ks than that in the resistance ; moreover, for 
given voltages and frequencies the loss may be known ard 
tabulated, and hence corrected for. This is, of course, only 
necessary where measurements of small quantities of power 
are being made. 

The above method is applicable to measurements at high 
voltages just as well as for low, for example, the total loss in 
the whole arrangement when making a measurement on a 
5,000-volt circuit might be arranged so as not to exceed the 
power required by a 16-C.P. lamp. 

If at any time a fresh calibration be required, it is only 


Necessary to compare each instrument with a standard volt- 


meter employing for the current source a couple of accumu- 
lator cells. 

Investigating the method here described on the lines laid 
down we see that the only error which comes in at all is that 
due to observation. Owing to the facts that the instrument 
is absolutely dead-beat, that the scale is practically «qui- 
a and with the help of the stop device, by which 

needles can be fixed at any time, the error of observation 
may fairly be said to be reduced to something under twice 
the error of observation of any ordinary dead-beat instru- 
ment. The range of the instrument may also be made as great 
as one pleases, for by arranging for various non-inductive 
resistances of different values, and by making a high tension 
transformer with a number of tappings on the secondary, 
the same instrament may be used with equal accuracy for 
large and small power measurements, and under any con- 
ditions of voltage, frequency, &c. 

Before concluding this article it will be as well to append 
a few data referring to the arrangement shown in fig. 4. 

The data of the transformer are those taken from a one- 
arc lamp transformer, and though, of course, absurdly large 
for the case in point, will serve to demonstrate the small 
losses in the whole arrangement, even when making measure- 
ments in high potential circuits. 

R 0°193 ohms. 
r= 167 ” 


p 

Factor or numeric by which the constant of the instru- 
ment as obtained from the vector diagram (fig. 1) must be 
multiplied, because R + p is not negligible with respect to 
r= 1°023. 

Voltage necessary to produce maximum deflection of 
D = 33. 

Volts primary = 2,800. 

Volts = 1°7, 

Resistance of primary of transformer = 137 ohms. 

Primary current, *0202 ampere. 

Eddy current, hysteresis, and primary copper loss = 23 7 
watts. 

Secondary loss = °34 watte, 

Lag of secondary E.M.F. behind supply E.M.F. as obtained 
from total loss and magnetising current = °04°. 

Maximum power capable of being read = 23 kw. 

Total loss in whole arrangement = 37 watts. 

Deduction from observed value of watts, because loss in 
transformer is included = /oth per cent. 

As a practical example on the use of the combined instra- 
ment, two measurements are given below : (a) where the load 
consisted of incandescent lamp3; (4) where it was the cor- 
bined loss of two transformers on open circuit. 
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1:50 185 3°35 035 (a) i 
1:63 1:87 3:28 1:24 (d) 
The constant as wattmeter was 74 8. 
ammeter was 5°23. 
» 99 Voltmeter was 57 06. 
Hence the following :— ; 
Comparison with 


P 
Amperes. Volts. Watts. 
789 1038 830 10 833 (a) 
8 55 107°0 690 0°75 692 (2) 


The loss in the transformer amounted to only 4 watts or 
4 per cent. of power measured. 

It is interesting to see how the diagrams for the above 
cases would turn out. 

In the first case since the load is non-inductive, we have 


D, equals the sum of C R and & v, while p, equals the differ- 


0 B A 
D 


Fia. 5. 


eh ence between them. In the second case let 0 A, fig. 5, repre- 
eg sent the voltage D,; from the end, ©, strike off a circle of 

oa radius equal to c R, and from the other extremity a circle of 
radius equal to & v. If B be the middle point of the line, 
A, the length, p, will represent and the angle, ¢, the 
3 power factor. 


ELECTRIC WAVE DETECTORS. 


THE receiver in every system of telegraphy by electric waves 
must contain a device of great sensibility for detecting 
electric waves. The coherer has been almost exclusively 
used for this purpose, but many other devices are known by 
which the presence of electric waves can be detected. A 
classification of thise Cevices has been made by Dr. 
Pochettino, which will be found in L’Elettricista, September, 
1898. This classification, with tome explunatory notes, is 
given below. 
witH Sparks. 


Luminous Effects at Ordinary Pressures.— (1) The 
resonator of Hertz, (2) Rigbi’s mirror; the spark plays 
on a glass plate between the edges of a microscopic 
slit made with a diamond point in a coating of silver 
deposited on the glass plate. The sensitiveness of this 
detector is extraordinary, the sparks passing over the 
surface of a dielectric across a microscopic spark gap. At 
reduced pressures.—A Geissler tub2 is intercalated in the 
circuit of a resonator, and is illuminated under the action of 
the electric waves. An incandescent lamp with a broken 
filament may also be employed, the spark playing at the 
point of rupture. 

Chemical Effects : Explosive Medium.—The spark is made 
to play ina mixture of hydrogen and chlorine, or of hydrogen 
and oxygen. 

Paper Sensitised with Iodide of Potassium.—The spark is 
made to play close to a sheet of paper coated with starch and 
iodide of potassium ; the well-known blue colour due to the 
liberation of iodine is produced. 

Tonisation of the Air: at Ordinary Pressure— (1) The 
ionisation of air, and the consequent reduction of its 
resistance, is utilised to ring an electric bell. (2) The 
same arrangement may be connected up in circuit with an 
electroscope and pile. (8) A condenser and telephone has 
been used by Birkeland. The condenser was connected in 
shunt with the spark gap of a rectangular Hertz resonator. 
The two coatings of the condenser were connected to the 
telephone which distinctly indicated the passage of each spark. 
At Reduced Pressures—(1) Zebnder’s tube with accumu- 
lators. (2) Zehnder’s tube with dry pile and electroscope. 
The Zehnder’s tube has four electrodes, of which two are 


connected to a resonator, and two, arranged at right angles, 
are connected to a battery of accumulators, or to a dry pile 
and an electroscope ; at the moment when the tube is under 
the influence of the electric waver, it is il'uminated, or the 
electroscope diverges. (3) Righi’s tube; this tube is so 
arranged that the electrodes, when struck by electric waves, 
establish two conducting circuits, which may be used as an 
electric circuit to actuate an indicator. 


wiTHovuT SPARKS. 

Physiological Effects.—Ritter’s experiment indicating to a 
large audience the presence of electric waves by the con- 
tractions of a prepared frog, after Galvani. 

Ponderomotive Effects —(1) Electrostatic effects (experi- 
ments of Blyth and Franke). (2) Electro-magnetic (x- 
periments of Hertz). 

Magnetic Effects.—(Experiments of Rutherford). 

Thermal Effects. — (1) Dilatometer (experiments of 
Gregory). (2) Bolometer (experiments of Rubens). (3) 
Thermopile (experiments of Klemeneik and Lebedew). 

Diminution of the Resistance of Contact (coherers, radio- 
conductors).—(1) Metallic contact. (2) Network. (8) 
Tubes of filings. These last arrangements are due to 
Calzecehi, Branly, Lodge, Popoff, and Marconi. 


THE KR LAW IN AMERICA. 


Tue Electrical Engineer of October 27th contains an article 
by Mr. A. E. Dobbs on the K R law, in which an example is 
cited of telephonic communication over a line from Boston 
to Omaha, the circuit having a K R of 400,000. Bat as 
Mr. Dobbs has taken the resistance and capacity of the 
whole loop instead of that of one line only, as is done in 
England, the K R of the Boston Omaha line would be 
100,000 according to English practice. 

This is still a high value of a K R, and is given as 
disproving the K R law. 

The propourders of the K R law gave a rule where no 
guide previously existed, and probably they were fully aware 
that the law would rquire amplifying or even amending as 
greater exp2rience was gained. Bat up to the present no one 
has succeeded in supplying a better rule. 

The article says :— 

“ Lately, however, our English friends have discovered— 
what we knew long before—namely, that the lines could be 
cleared of the static charge, by increasing the self-induction 
and leakage. They place their wires 17 inches apart, while 
ours do not exceed 12, leaving a larger self-induction factor 
in oar favour. Then our bridging bells, also, increase this 
factor, and also provide a path for the escape of the static 
induction between the wires themselves, which may be 
roughly taken at half the earth induction.” 

To those English engineers who have had to send men 
over lines to remove occasional twigs, and even cobwebs, to 
prevent overhearing, it will be news that leakage improves 
telephonic working. 

In England all relays, indicators, &c., have been placed 
across the loop to remove their inductance from the main 
circuit. In that position they are a lesser evil, but it 
would be too much to hope that they facilitate speaking. 
For if bridging coils afford a path for the static charge, 
that is, if they cut down the end of a wave, would they 
not also cut down the beginning of a wave, would they 
not even cut down the middle of a wave? 

It has often been stated that a leaky telegraph wire works 
better than a sound one, but there is not a single authentic 
case on record that that is so; while Post Office records 
would show a multitude of cases where automatic speed has 
been reduced owing to low insulation. 

The article says : “This balancing the static capacity with 
the mutual self-induction is a fine art, and building the New 
York and Chicago line required the best engineering talent 
of the American Telegraph and Telephone Company to over- 
come some of the difficulties encountered.” 

It would be interesting to know how the best engineering 
talent of America balanced the static capacity with the 
mutual self-induction, whatever that is, 
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The article is illustrated with an ordinary mica lightning 
protector,’and it states that while the protector affords no 
path’to the'telephonic currents, “that it offers but very little 
obstruction against the static discharges, and as every station 
is equipped with these, it will be seen that the static charge, 
instead of being increased with the length of the line, 
becomes materially reduced, so that it amounts to simply 
that which gathers between stations.” 

This is certainly a very novel theory. It has hitherto been 
thought that a static charge cannot have a greater E.M.F. 
than the current that produces it. 


The Americans are not the 7“ people who confound static - 


capacity with static charge, and something similar to the 
following may be found in English prints: “ Another factor 
in reducing the static capacity, is that of having regular 
leaks to ground, with a resistance high enough to prevent 
any appreciable loss of current.” No doubt we shall soon all 
know that electrostatic capacity depends upon the dimensions 
and positions of conductors only, and upon no other thing. 
The static capacity is no more reduced by a leak than is a 
pint measure made less than a pint by having a hole in it. 


THE MANUFACTURE OF THE LANGDON- 
DAVIES MOTOR. 


WE have not only given from time to time in these columns 
the principal features of the Langdon-Davies motor, but 
some of its performances have been also recorded. It is 
apparent, from the article which precedes this, that the actual 
use of single-phase motors is increasing very rapidly. As a 


going to say it has reached anywhere near the degree of 
perfection possesse 1 by the continuous current motor, but it has 


OF TEstina SHOP, 


some very excellent qualities, and if engineers were to accord 
to it a little more confidence it would not be entirely mis- 
placed. One of the first things hurled at a person who 


matter of fuct, there are few alternating systems in this 
country on which there are not some; the Langdon- 
Davies Company claim that they have motors on more than 
30 alternating circuits, and that at any rate shows 
somebody has sufficie.t courage to adopt them. The 
alternating current motor has been a much maligned 
machine, and it is not to be wondered at, but it would be 
futile to deny that there are machines now on the market 
which are practical enough for ordinary work. We are not 


A 25-H.P. Lanapon-Daviss MotToR 


advocates alternating single-phase motors is the power factor, 
this is then followed by the remark that they are impract icable 
in moderate sizes. The power factor is gradually finding its 
own level, and when it is mentioned that motors up to 25 
H.P. are being sold, it is apparent that this company’s 
single-phase motor is out of its swaddling clothes. 

Some days ago we had the pleasure of visitiog the first 
factory in this country entirely devoted to the making of 
single-phase motors, for in all fairness that remark can be 
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applied to the works of the Langdon-Davies Electric Motor 
Company in Southwark Street. The factory is divided into 
six floors; in the basement the heavy work is carried on, 
and here are arranged the lathes and a variety of machine 
tools. It is of some interest to learn that the whole of the 
shafting and'machines in this shop—indeed, throughout the 


position, these are filled with molten type metal, which 
effectually keys the stator and frame together. The top 
floor is devoted to pattern making, the whole of the wood 
working machinery being driven from a 4 H.P. electric 
motor. A Waygood gcods lift gives access to each floor, 
and is operated by means of an alternating current motor. 


Winpina at Lanapon-Davies Exsorric Moron Company. 


works, are driven by Langdon-Davies motors; moreover, the 
requisite electrical energy is obtained from the mains of the 
London Electric Supply Company. A 6-B.H.P. motor drives 
the principal shafting in the machine shop, while a 8-B.H.P. 
drives another portion, ard, in addition, a 14 feet bed lathe. 
Above the offices, which are on the ground floor, is 


A tour through the shops of the Langdon-Davies Company 
convinces one that the manufacture of alternating current 
motors is being conducted on a large scale, and we trust 
that the vigorous policy of the company will achieve a 
— commensurate with the efforts that are being put 
0) 


Lanapon-Daviss A, OC. Moror pRivincg Dynamo. 


the ‘winding shop, where a considerable number of 
men and boys were winding various size rotors and 
stators. The next floor is devoted entirely to testing, and 
here every motor goes through a trial run before it is sent 
out. A correct recordiof*the power given, with the amount 
of electric energy “absorbed, is made. Still ascending, we 
reach the fittings shops, where the parts are put together. 
The stator is secured,,in its, frame in a ‘neat manner; in 
the frame are grooves, and when the stator is placed in 


American Trusts.—In a brief article giving more light 
on American trusts, the Daily Chronicle says that they have 
long been a public scandal, but in spite of the Anti-Trust 
law they continue to grow, and their present capital amounts 
nearly £541,000,000. Of this sum, over 60 millions sterling 
is sunk in electrical combinations, and about 12 millions 
sterling represents the capital ‘of the telephone trust, which 
controls: thejlines of the United States through practically 
five. companies. 
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REVIEWS. 


Elektricitét direct aus Kohle. By DE Fopor, 
Wien, Pest, Leipzig: A. Hartleben’s Verlag. 


This volume forms one of the latest additions to Hartle- 
ben’s well-known electro-technical library, and comprises a 
very complete account of all that has been done and written 
on the interesting subject of the direct production of elec- 
tricity from coal. This has been a dream of the electrician 
for many a day, and many announcements have been made 
of the successful solution of the problem; but, unfortunately, 
these inventions have not got further than the laboratory. 
The problem seems to be extremely difficult, if not insoluble. 
We do not yet know enough of molecular physics, and the 
relation of electricity to the atom to compel the potential 
energy of the chemical affinity of carbon to convert itself 
into an orderly electrical current. De Fodor divides his work 
into (1) a history of the use of carbon in voltaic batteries ; 
(2) carbon elements in fused electrolytes; (3) elements with 
two metal electrodes in a fused electrolyte; (4) carbonic 
oxide elements; (5) the transformation of heat into elec- 
tricity, as in the thermo-electric battery; (6) the transfor- 
mation of chemical energy into electricity. Borchers’s, 
Jacques’s, and other recent attempts to throw our present 
central station plant on the scrap heap are described in full 
detail; in the latter case a great part of Reed’s criticism is 
quoted verbatim. If there is any fault to find with De 
Fodor’s monograph, it is that the material has been but im- 
perfectly digested and assimilated—quotation marks are 
somewhat too prominent on his pages. It will form, how- 
ever, useful and interesting reading to those who propose to 
seek after this valuable and deeply hidden secret of Nature. 


The Interpretation of Mathematical Formule. By Epwin 
J. Houston, Ph.D. (Princeton) and Arthur E, 
KENNELLY, Sc.D. London: Swan, Sonnenschein & Co., 
Limited. 

Algebra Made Easy. By the same authors and publishers, 

Electricity Made Easy. By the same authors and publishers, 


These three books are not serious contributions to know- 
ledge, nor do we think there can be any large class of persons, 
to whom they will be useful. The first and second are 
intended to enable a totally inexpert reader to follow 
intelligently statements in mathematical symbols found in 
electrical text-books and treatises. Sach an aim can only be 
delusive. The preface to the first book explains that the 
authors desire by this little work to show a certain common 
idea to be fallacious; the idea being that mathematical 
training is essential to understanding the results of applied 
mathematics. The proposition is hardly worth discussion. 

The third book is designed to give a non-technical reader 
clear ideas as to the use and construction of ordinary electrical 
appliances, such as lamps, switches and meters. The 
descriptions are clear and easy, and the book is liberally 
illustrated. The firat chapter opens with a careful description, 
admirably illustrated, of the mode in which an electrician 
employs a “spigot” and “faucet” to turn water into a sink 
in which he is about to wash himself. The sink is of a 
particularly handsome desiga, and is furnished with two taps, 
marked respectively S F and S’ F’, like the regulator of a 
watch, so that the reader can make no mistake. The authors 
let the ambitious student down very gently, and are careful 
throughout not to discourage him by severe mental strain. 
This work can be safely trusted in the hands of the young 


person. 


Archives of the Rintgen Ray, August, 1898. The Redman 
Pablishing Company, 129, Shaftesbury Avenue, Cam- 
bridge Circus, W.C. 


American X Ray Journal, August, 1898, &c. American 

X Ray Publishing Company, St. Louis. 

This number of the Archives of the Rintgen Ray con- 
tains several valuable papers read before the Réatgen Society, 
notes and abstracts from various sources, and a capital set 
of reproductions from Réntgen photographs, Among the 
papers are one by Mr. Apps on the “ New Induction Coil,” 


of Messrs. Rochefort and Wydts, as described in the ELEc- 
TRICAL REVIEW, February 4th, 1898. Upon an abstract of 
Mr. Apps’s paper we have already made some critical remarks 
(see ELECTRICAL REVIEW, Vol xlii., p. 782), and after read- 
ing his full paper we do not see any reason for altering the 
opinion then expressed. The Rochefort-Wydts coil has 
since been exhibited at the Royal Society by Messrs. Watson 
and Sons, though we have not heard with what success it 
has been used in the laboratory. Dr. Macintyre’s paper on 
“Contact Breakers” is somewhat unsatisfactory, owing 
chiefly to the fact that the illustrations thrown on the screen 
when the paper was read are not reproduced in the report. 
We find it hopsless to get any clear notion of Dr. Macintyre’s 
new contact breaker from this report. There appears, from 
the paper and the discussion, to be a lamentable ignorance 
of the theory of the induction coil, even among those who are 
reckoned experts in its construction and use. A collection 
of his important contributions to Réntgenrayology is given 
here by Mr. T. C. Porter in a very convenient form. 

The American X Ray Journal is written in a somewhat 
lighter style than its contemporary on this side, but yet 
contains no less valuable information. We notice in this 
number a paper by S. H. Monell on the state of X ray prac- 
tice in London, and a comparison with the practice in 
America, of which he is one of the leading exponents. He 
appears to think we are deficient in “all-round” men on 
this side—each operator is acquainted only with one small 
branch of the subject. Dr. Bleyer propounds a curious 
theory about X ray burns, namely, that they are due to 
zymotic germs carried into the skin by the Rénatgen raya. 
Thee germs generate poisons, which pass into the circulation. 
The best cure for these burns he finds to be a hair of the 
dog that bit him, namely, electrolysis of the part affected by 
a current of moderate voltage. We can commend this 
American X Ray Journal to all workers with the X ray. 


First Stage Inorganic Chemistry (Practical) for the 
Elementary Examination of the Science and Art Depart- 
ment. By FrepEeRIcK Bippow, D.Sc., Ph.D. London: 
W. B. Clive, University Correspondence College Press, 
18, Booksellers’ Row, Strand, W.C. 1s. 


This is the latest issue in “ he Organised Science Series,” 
which the University Correspondence College Press is pub- 
lishing under the general editorship of Mr. William Briggs, 
M.A., and is quite equal in merit to those other little hand- 
books from the same source which we have already favour- 
ably reviewed. There is a great difference between a thesis 
on chemistry by some great exponent of the science and a 
hand-book compiled by an expert in the art of teaching for 
the purpose of aiding the reader to pass examinations. This 
is undoubtedly the object of the books which are issued in 
“The Organised Science Series,” and whatever views we 
may hold regarding the “examination-wallah,” we are 
bound to admit that these books which are primarily 
intended for his needs do not miss their mark. The matter 
in the little hand-book before us is well arranged according 
to an intelligent system, and the explanations are lucid and 
concise. We have tested some of the instructions for making 
certain of the more complicated experiments, and find them 
accurate and clearly put. We do not imagine that any 
student, however earnest, will rise to any greatness who 
learns all his practical work out of books: we think the 
German system of teaching the better, and our opinion is 
justified by the results. But as an aid to the student when 
he cannot consult his master this book is excellently 
designed. 


A Pocket Electrical Dictionary of Electrical Words, Terms, 
and Phrases. Fourth Edition. By Epwin J. Houston, 
Ph.D. (Princeton). London: Swan, Sonnenschein and 
Co., Limited. 


A very handy and comprehensive collection of electrical 
words. We have examined a considerable number of the 
explanations of terms, and they appear to be as satisfactory 
as the limits of space permit. We notice billion is used to 
represent 10° and trillion 10'*. Usage on this point seems 
to differ. Dr. Houston’s practice corresponds with the 
French, while “ Encycl. Britt.” gives billion as 10!, i.¢., the 
square of a million; and trillion as the cube of a miilion, 
This corresponds with the practice that we learnt at school. 
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HIGH SPEED COMPOUND VERTICAL 
ENGINE. 


THE ‘accompanying illustration is that of a high speed engine 
for central station electric lighting or transmission of power, 
manufactured by Messrs. W. H. Allen, Son & Co., of 
Bedford. 

The engine is of the three-crank double-acting compound 
vertical type, capable of indicating 550 horse-power when 
running at a speed of 500 revolutions per minute, and sup- 
pliediwith steam at a pressure of 126 Ibs. on the square inch 
at the engine stop valve and non-cordensing. ‘The cranks 
are placed{at cqual angles of 120°, and the adoption of the 
three lines of working parts infithis ard similar engines for 


pressure maintained is about 15 lbs. por square inch, which 
serves to flood the working surfaces with oil when the pres- 
sure is relieved on the up and down strokes, so that when 
the pressure is again restored, a film of oil is interposed 
between the bearing surfaces. 

The cylinders are mounted on a cast-iron trunk with inter- 
mediate distance pieces. The piston and valve rods pass 
through glands in the top ae bottom of these distance 
pieces, so that in the first place oil cannot pass up into the 
cylinders and so work into the boilers if the engine is con- 
densing, and in the second place, water cannot enter into the 
trunk chamber and gradually wash out the oil. The trunk 
is fitted with three hinged doors at the front and two doors 
at the back, so that easy access can be obtained to the 
interior. The whole of the working parts are of Siemens- 


central station work has been brought about by the necessity 
for an extremely even turning moment when they are used 
for parallel working of alternators. This design has further 
proved to be accompanied by other incidental advantages, 
both to the manufacturer and user. ‘The three pairs of com- 
pound cylinders (each pair arranged at tandem, 12 inches and 
21 inches diameter x 104 inches stroke), with their working 
parts bing exactly similar to one another, the wear of the 
bearings throughout the engine remains perfectly uviform 
under all conditions of load, and no question of securing the 
proper proportion of work h2tween a high pressure ‘and low 
pressure cylinder, when placed side by side, arises. The 
smaller size of the parts also enables a high speed to be maia- 
tained, and makes the dynamo proportionately more econo- 
mical. The system of lubrication is that which of recent 
years has found great favour with central station engineers, 
the oil being forced by a pump driven from eccentrics on the 
crankshaft through a series of pipes to each journal. The 


Martin steel, capable of withstanding a tensile stress of 28 
to 32 tons per square inch, with an elongation of 27 per 
cent. in 2 inches. The pins for crossheads are of a special 
steel, which is chosen for its suitability for case-hardening 
without becoming too brittle. The valves are of the piston 
type strung ona rod with suitable distance pieces and with a 
powerful spring at the top so as to allow a certain amount 
of flexibility. Each set of valves can be withdrawn and 
examined by removing the valve cover on the high pressure 
cylinder. Each pair of high and. low pressure cylinders 
with their valves is bored out after they are fixed and bolted 
together, so that when finished the cylinders and valves are 
true and in line. The pistons are made of wrought-steel, 
and are fitted with Rowan’s patent piston myer A 
sensitive governor acting on the throttle valve through 
levers controls the speed of the engine, so that the 
momentary increase in speed when the whole load is thrown 
off does not exceed 10 per cent., the rise in speed from full 
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load to no load being from 2 percent. to 3 per cent. of the 
full load speed. This size of engine is suitable for a 350 
kilowatt dynamo, and has been supplied both for electric 
lighting work with single-phase alternator, and for electric 
transmission of power with a three-phase alternator. The 
steam consumption at full load is 214 Ibs. per I.H.P.-hour 
when non-condensing, and 18 lbs. per B.H.P.-hour when 
condensing. 


THE PROBLEMS OF THE DISTRIBUTION OF 
ELECTRICITY IN OUR GREAT CITIES. 


AccoRDING to Electricity (New York) of October 12th, the 
electrical engineers of that city are somewhat excited with 
regard tothe promotion of the New York Gas, Electric Light, 
Heat, and Power Company, a company registered on October 
3rd, with a capital of £5,208,000. It is believed that this 
company has Cae based upon a combination of existing 
companies, since it is known that one of the chief objects of 
the new company will be the distribution of electricity for use 
in New York. The Metropolitan Traction Company, whose 
cable system of working their lines is row in process of 
transformation to admit of electrical traction, is one of the 
companies which it is expected will be taken over; and the 
conduits which are now being laid for the electric cables 
in Broadway, are much more numerous than the traffic would 
seem to demand. 

This fact is taken as an indication that a portion of the 
number will be used for lighting and general distribution 
purposes, ard if this is the case, the “combine” will not be 
without its advantages. When London has reached that 
stage of electrical development already arrived at by New 
York, and electric street cars supplied with energy from 
underground cables,* run through all the outlying districts 
of the metropolis, acting as feeders to the underground 
railways that connect the various portions of the central zone, 
Londoners mer be inclined to hail with satisfaction any com- 
bination which lessens the number of separate companies 
interested in the service mains below the surface of their 
streets. We suffer many things already in the metropolis 
from the frequency of the interruptions to street traffic due 
to the laying or repairs of the gas, water, or electric lighting 
mains; and the amount of bad language used by hurried 
City men in the course of one year, attributable to this 
cause, is something too awful to contemplate. When to 
electric lighting mains are added electric power maine, 
hydraulic power mains, telegraph and telephone wires, the 
exasperation of Londoners from delays of this kind 
will probably reach a pitch which can no longer 
find relief in language—however bad—and action of 
some kind will be demanded to render the breaking of the 
road surface less frequent. Only two solutions of the diffi- 
culty seem possible. Either a combination of electrical 
interests must be permitted to occur, and all distribution of 
electric current in any given area be thus placed in the hands 
of one company, or the local authorities must build subways 
in the main thoroughfares, and charge rent from the various 
gas, water, telegraph, telephone, electric light and electrical 
pow companies who use them for their service mains. The 
atter plan is that which will probably be adopted in the 
model city of the future. The convenience and rapidity 
with which faults can be detected, or repairs effected, with 
such a system, without any obstruction to the street traffic, 
is apparent ; and now that such a complex network of wires 
and pipes runs below the streets of our large towns and cities, 
the payments from the various companies for rent would pro- 
bably cover the interest on the initial outlay. But it is 
necessary to look ahead, and the action of the Metropolitan 
Traction Company, of New York, in laying a much larger 
number of cables than its traffic demands, is not without its 
lessons for Londoners. 

* We surmise that, within the County Council area, the decision 
will be against the “trolley.” 


COMPARATIVE COSTS OF CABLE, ELECTRIC, 
AND HORSE TRAMWAYS IN 1895 AND 
1898. 


The following are the figures referred to in our leading 
columns :— 


Cuicaco City Rainway Company, 1895. 


a Cable. Electric. Horse. 
| 
Total operating expenses per 
carmile ... 5 044d. 7288d. 15049d, 
Mileage in single track miles 34 117 9 
Ratio of operating expenses : 
toreceipts ... 49°69% 40% | 8007% 


Car miles run ... 14,872,580 | 5,526,760 | 1,452,560 


MeErroporiran STREET Rattway Company, New York. 
12 months ending Novemb:r, 1898 


Cable. Electric. Horse. 
Maintenance of Permanent — — ~ 
Way as Pence per Pence per | Pence per 
car mile. car mile. | car mile. 
Materials and labour on track 
proper 0 580 0110  0:275 
Tube cleaners and oilers’... 0 220 0.030 | 0 000 
Repairs to buildings ... aed 0015 0°005 0 050 
Soowandice... ... 0065 0020 | 0:030 
Repairs of cable and labour... 0 880 0000 | 0-000 
Total ... 1°760 0165 | 0355 
| 
Maintenance of Equipment.— | 
Cars and vehicles... 0 285 0200 0190 
Cable or electric equipment, 
tools, &c. 0-130 0210 0000 
Total ... 0465 0410  0'190 
Power.— | 
Repairs to steam plant 0 065 00t5 0:000 
»  » @lectric and cable | 
plant 0050 0 000 
Harness and stable equipment 0:000 0000 009) 
Horses, renewals, feeding, 
hostlers, &c. 0-025 0235 | 3075 
Engine and power service, 
fuel, light, and power sup- | 
plies... 0775 0545 0-060 
Water ... 0090 0040 0-035 
Total ... 1005 0 840 
Transportation.— | 
Conductors, drivers, inspectors, 
car lighting, oil, car house " 
expenses, &c. 3985 3075 4245 
| | 
General Expenses.— | | 
Offices, clerks, damages, &c.... 1035 06:0 0 935 
Total operating expenses 8°200 5100 | 8925 


7,110,090 15,994,912 
| 65°3% 


Total car mileage... 11,991,404 
Ratio of working expenses to | 
receipts ... | 489% 


STANDARDISING STEAM ENGINES. 


In raising the question of the proper proportion of the parts of an 
engine, the Tashocens Clab a Philadelphia got hold of a very 
difficult subject. Years ago when all engines were of the original 
beam type, there was a series of rules for the sizes of parte. The 
rules were based on some units as the cylinder diameter, and, we 
believe, they fairly corresponded with the general practice of the 
day. Such a set of rules wasob‘a‘ned by the writer—in apprentice 
days—carefully copied into his pocket-book, and he has never used 
them. 

Such rules never can be particularly useful, certainly never bind- 
ing on the draughtsman. Practice and materials vary so quickly, 
and in the Jast 30 years we have passed from the era of cast-iron 
main shafts to the far different practice of to-day. ; 

Precedent is not a very safe gaide in steam engine design. Precedent 
was for years allowed far too much weight in the design of single 
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acting engine shafte. It resulted in such dimensions as ruined some 
of the firat makers of high speed engines, and were a terrible nuisance 
to users, and we have known users of engines to demand shafts 
larger than the maximum of the builders, and to find very great 
difficulty in getting them. Precedent, as exemplified in slow speed 
double acting engines, did not indicate that the shafts of some high 
speed single acting engines required to be about six or seven times as 
strong torsionally asdouble acting engines of equal power. Thus a 
2 inch shaft might require to be from $4 to 8% inches diameter to 
transmit an equal power when the engine became single acting. 
Engines for stationary purposes sure so very variously harnessed to 
work, and their whole conditions differ so widely, that standardising 
must be very difficult. Makers vary so much in their choice of mate- 
rials, that standardising would imply even astandard material for a 
given part, and it is difficult to see how one could avoid a standard 
design, so that all makers would make exactly the same engine in the 
long run, as now tube makers are supposed to make the same tube. 
There would be no room for improvement, except along the lines 
followed by Americans in car details, which are settled by discussion. 

We are apt to imagine that all that is possible is known of con- 
structive materials. The American bridge engineers were at one time 
very confident on fibre stress and load calculation, and puffed up 
their pin connected bridges as compared with English wasteful 
riveted structures. There was some basis for their arguments, and 
very much was learned from American methods of calculation and 
construction for such carefully and most economically designed 
bridges, allowed each part to bear its intended load, and did not, 
being pin connected, allow surrounding parts to absorb excesses. 
Hence the rapid failures of floor beam connections, &c., which drew 
attention to the neglect of impact and reverse stresses, and gave proof 
to Wobler’s theory of stress action, theneglect of which by high speed 
engine builders bas had so many disastrous results in broken shafts. 
The shallow man is apt to say that crankshafts are peculiarly weak, 
and he points to broken crank axles in locomotives, and tells you they 
cannot be made strong enough. This is because he does not 
recognise the whole of the stresses involved, nor does 
realise that in a locomotive the space is limited rather than 
the desire to strengthen. So long as makers of stationary 
steam engines make different designs, they will, rightly or wrongly, 
adopt different proportions. Different parts are so very inter- 
dependent, that if one is changed others must follow. An apparently 
weak shaft at the bearings may run cool by virtue of a large middle 
diameter, for the shaft will not deflect. An ideal design of crank- 
shaft would start out first as a paraboloid structure to carry a heavy 


central load. The crank end would then be designed with a view to 
resist the torsion and bending steam stresses. A thin shell would be 
added at the central diameter for torsion stress, and the middle 
diameter would then be strong for both bending and torsion. This 
shell would be carried the full length of the paraboloid at the proper 
thickness to take the torsion stress all along. Thus in the figure, a, 
is the spindle to carry the bending stress to the inner edge of the 
bearings, B is the piece of neck large enough to take the crank 
stresses; B is continued as a gradually reducing shell over the spindle, a. 
This shell, unloaded by any central load, will carry all the torsion stress, 
and the centre piece, a, would be unnecessary but for the fly-wheel. 
The point of the spindle, however, would possess no shearing resist- 
ance. To resist shear a second shell, c, is put on of a section 
to resist shear decreasing to nil at the centre. The maximum 
thickness of c must, for practical reasons, be continued, as D, over the 
neck, B, and an end, E, which must be lurger in diameter than o, to 
avoid a crack forming at 7, must be joined on toc. The dotted lines 
show further metal put on to bring the outline of the shaft to a prac- 
tical form for attachment of wheels or eccentrics, but if this final 
outline contain all the others the shaft will have a margin for defects 
or contingencies, and though it will be made a solid forging it will 
take care of the various stresses provided for by the detailed por- 
tions, and it will matter nothing to the designer which part takes 
care of the bending and which part of the shearing or torsive stresses. 
In this respect the shaft resembles a solid riveted bridge, and it is 
stronger than if built up of carefully fitted central spindles and 
shells. If it should fail, however, itcannot so readily be discovered 
by what cause it failed. All that can be known is that the sum 
of the stresses exceeded the sum of the sections. 

As a rale shafts fail at the necks. Tris does not necessarily 
mean that the shaft was too weak there, for it may have been cen- 
trally weak, and the undue deflection caused thereby may have 
caused the neck to become hot, and even a larger neck would become 
even hotter. An enlarged middle diameter might even enable the 
neck to be reduced with advantage. The synthetic design of a 
structure is a useful study, in that it trains the mind to discover all 
the stresses. In the example given the designer is confronted with 


two factors of prime importance :—The central weight which makes 
for deflection, and the very serious nature of crank-bending stresses 
which points to the necessity of three part brasses to support the 
shaft neck close up to the crank boss. An omission is e in the 
figure on purpose. The part, B, should be two-fold, a central part 
for torsion and an outer shell to resist bending. In carrying out this 
in practice, it would be found that the part p, put on to fit against 
the part c, would probably be the part necessary for bending, and 
not added simply for constructive purposes. 

Practical experience has evolved large engine shafts almost iden- 
tical in shape with the form of our sketch. Departures from the 
form have often had bad results. We do not kaow that much atten- 
tion has ever been accorded to crankshafts beyond the necks, to which 
Rankine gave some attention. Middle diameters were entirely neg- 
lected until the advent of heavy rope drums and hot necks. These 
occurred because deflection threw all the load on the inside end of the 
bearings. This showed two faults: first, a too small middle diameter; 
and, secondly, an omission to incline the bearings inward to the same 
slope as the ethaft. This led to the use of swivelling bearings by 
Hick Hargreaves for selft-adjustment. 

The resistance of steel to the various stresses of bending, shearing, 
and torsion is so various, that the individual treatment of every stress 
is agp aer and correct. Their treatment, as a whole, can be empirical 
only, and blinds one to the true state of things. 


FEED WATER HEATERS. 


Tue importance of feed heating is so great that one wonders to note 
the tone of argument which is employed in Mr. Halliday’s recent 
paper before the Institute of Marine Engineers. No steam plant of 
any size in the textile districts has beer fed other than with hot feed. 
Very commonly the economiser heats the feed to boiler temperature 
and the boiler adds latent heat only, and so acts under best thermo- 
dynamic conditions. Where there are no economisers and the engine 
is of high pressure type, the exhaust steam will usually be found to 
be employed to heat a coil, preferably on the counter current system. 
Anything is better than a cold feed. Even the injector which pre- 
vents the exhaust steam being employed is an economy in tbat it 
keeps the boiler always hot, promotes circulation thereby, and saves 
the plates. When heating by the exhaust steam, Mr. Halliday struck a 
true note when he said possibly this did not represent all the gain; 
he produced evidence to the effect that even where feed heating was 
done with live steam there was economy simply because the water in 
the boiler was always fully alive and in free motion, sweeping rapidly 
over the plates and abstracting heat better from the gases. 

In feed heating by waste gases, the heat lost by the gases showed 
the entire gain, but it did not, however, show the gain in durability 
of boilers. In feed heating by steam taken from the L.P. or other 
receivers, the gain might be, and probably was, increased by the 
better heat absorption of the boiler. It was rather a platitude to tell 
his hearers that there was a saving by using a waste gases feed heater, 
or to argue that there was a saving. The subject is past argument 
at this day. As between a feed at 50° and 212°, the economy is 17 
per cent. Mr. Halliday talks of trials made to ascertain if any 
a was gained by a hot feed, and details the observations 


More to the point were statements that economy followed on more 
rapid water movement. As between velocities of 0'1 and 0'3 metre 
per second, the rate of increase cf transmission rose rapidly, and less 
s0 when the speed rose from 0:1 to 1'1 metre, but there was still a 
rise in efficiency. Mr. Yarrow had split his boilers into two, a water 
heating and an evaporating section. This, of course,is only follow- 
ing out stationary engineers’ plans, who have for years really divided 
their boilers into two parts, and it is in struggling against the system 
that water-tube boiler people make the mistake of thinking they can 
get round Nature by using tubular boilers. Of course, they cannot. 
The amount of evaporation of a water-tube boiler cannot be such 
that the back down comer tubes are much lower in temperature than 
the boiler generally. If they really are, as claimed, so much colder, 
how can the rapid circulation be claimed which would instantly alter 
this fact ? 

Mr. Halliday evidently wished to lay stress upon the en gene 
of circulation ia promoting heat absorption, but the whole paper 
reads like a sudden discovery of feed heating as though no one had 
ever done such a thing before. The point was raised by Mr. Haw- 
thorne whether it would not be better to exhaust to the atmosphere 
and heat the feed by exhaust steam up to, say, 190° or 200°, than to 
ran condensing, and ‘only heat the feed to 120° by exhaust steam. 
He looks at the 12 or 13 lbs. of vacuum as of much less importance 
than it was in the days of lower steam pressures. If the condenser 
were abolished, the indicator diagram of the low pressure cylinder 
would often be very small, and we are inclined to doubt the economy 
of high preesure (i.¢., non-condensing) working, even where steam 
pressures are high, 

Practically condensing means working to a lower limit of temperature 
by about 100°. Even steam at 295 lbs. boiler pressure has only 881° 
of absolute temperature. To exhaust at 220° or 120° implies a lower 
limit either 711° or 611°. The usual efficiency equation would show 
a nominal difference as between and 0306. In other words, the 
condensing engine should be fully 50 per cent. more efficient as a heat 
engine; or with a boiler pressure of only 100 lbs., the nominal 
efficiency of a condensing engine would be 0:235, or considerably 
above that of a non-condensing engine with boiler pressure 295 lbs. 
Obviously the theoretical efficiency is not fully secured in any case, 
but the figures will be sufficient to show that condensation cannot 
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lightly be thrown away. There is so much heat in the exhaust steam 
that only a small proportion of it can be utilised in feed heating. In 
manufacturing industries where much heat is required it is often the 
case that engines are worked condensing that would be far better 
employed exhausting to the water tanks in place of much live steam 
being employed in water heating. But this is an entirely different 
matter and on board ship cannot apply. Those who argue for sup- 
pressing the condenser are apt to simply compare the ratio of the 
vacuum, gay, 12 lbs., with the old-fashioned pressure of 60 lbs., and 
again with the newer pressures of 200 lbs. In one case the ratio is a 
fifth ; in the other about a sixteenth. Zrgo,economy by condensing 
only about five-sixtecnths what it was in the old days. But in the 


formula a the value of 100° is not so seriously different for 


1 
a wide range of temperature absolute. 

Condensing may be more important for low pressures of steam, but 
there is not the serious difference that a superficial consideration of 
pressure ratios would indicate. We have sometimes thought that a 
good deal of complication and weight might be saved and very little 
economy sacrificed by the use on board ship of the ejector condenser, 
bryan should work well with the unlimited water supply available 
at sea. 


THE ELECTRICAL ENGINEERS R.E. 
(VOLUNTEERS). 


13, Victoria Street, 8.W. 
REGIMENTAL ORDERS. 
THE fotlowing promotions are made :— 


Name. | Promotion. | Date. 


1898. 
To be Quarter- Nov. 
Master-Sergt. 


. |To be Sergeant Nov. 


= 


. 8. Entwistle 


tag 


| 
J 
W 

W 
T. 
L. 
AO 

6. 
J. 

| 
G. 
8. 
B. 


& 


i=] 


Ons 


. Mullings ... 
Webb... 


. Carpenter... 


Q 


PARP 


By order, 
(Signed) D. BRADY, Captain, R.E., 
Adjutant Electrical Engineers, R.E. (Vole.) 
November 29th, 1898. 


LONDON COUNTY COUNCIL. 


On the reception of the report of the Highways Committee, at the 
weekly meeting of the County Council on Tuesday, Mr. Phillimore 
asked the chairman whether it waa a fact that the Postmaster- 
General had agreed to grant a telephone license to the Corporation 
of Huddersfield. 

Colonel Forp inquired whether the Postmaster-General had 
replied to the last letter forwarded by the County Council, and 
whether itgwas correct that a license to establish a telephone system 
in Bedford had been refused. 

In reply to the questions, Mr. J. W. Benn expressed the belief 
that a license had been granted to Huddersfield, and been declined in 
the case of Bedford. With regard to the representations made by 
the Council, no further communication on the subject had been 
received from the Postmaster-General. As tothe question of work- 
ing the tramways, raised by Mr. Boulnois, the speaker stated that 


the committee would hardly be able to report upon the subject until 
they had received the advice cf the chief officer who had been 
appointed that day. 

The Finance Committee reported having considered an application 
from the Batterzea Vestry for sanction to borrow £8,541 for the 

urchase of property for the extension of their electric light station. 

e property comprises two lots put at £2,200 and £791 respectively, 
and vacant land placed at £5,550. On this point the Committee 
say :—“ Ucder the circumstances of the case, the Council’s valuer 
agrees that the amounts of the firat two items, although in his 
opinion high, may be sanctioned. He cannot advise that a like 
sanction should be given in full to the amount (£5,550) paid for the 
vacant land. The Vestry have explained that, as the land in question 
was the only land available for the extension of the electric lighting 
station, they were practically compelled to submit to any terms which 
the owner might dictate, in order to obtain possession of the site. 
The valuer, however, is unable to recommend the Council to sanction 
the borrowing of more than £2,700, and even this he considers a very 
high figure, in respect of this item. The Vestry do not appear to 
have taken any steps for obtaining compulsory power to acquire the 
property, and we do not think that the Council would be justified in 
sanctioning the borrowing of a larger sum than that specified by the 
Council’s valuer.” 

The Committee therefore recommended that the sanction of the 
Council be given to the borrowing by the Vestry of £5,630 towards 
defraying the cost of purchase of certain property for the purpose of 
the extension of the electric lighting station, at £3 2s. 6d. per cent. 
per annum, and the principal being repaid by equal annual instalments 
within a period of 60 years from the date of the loan. An attempt 
was made to get the recommendation referred back to the Committee 
for farther consideration, on the ground that it was unfair to treat 
the Vestry in this manner. This was, however, unsuccessful, and the 
report of the Committee was adopted. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE adjourned discussion on Prof. S. P. Thompson’s paper 
on “ Rotatory Converters” was resumed on Thursday 
evening last week at the Institution of Electrical Engineers. 
The speakers did not confine their remarks to the subject of 
the paper, but those who dealt with “converters,” contri- 
buted some interesting and valuable information. 

Mr. Field, the first speaker, was perhaps the most experi- 
enced designer of “converters” present, and his remarks 
were listened to with attention. He first amplified the des- 

* cription given in the paper of the appliance illustrated in 
fig. 14, and stated that as actually constructed it differed in 
a few details, such as connections, from the form depicted. 
He proceeded to deal with the question of exciting currents, 
and the effect of excitation on the working of converters, 
and then referred to his experience with short circuits, one 
converter remaining in step, although a severe “short ” came 
on the mains to which it and the cables were connected, after 
the short it came up doing its work well. But in this case 
the excitation was by a eeparate exciter. When motor- 
generators were used he had found that lagging took place, 
and the station shut itself down automatically, even five 
seconds of a “short” was more than sufficient. 

Respecting heating at pole pieces, he mentioned that the 
Oerlikon converter had solid poles, while the Central London 
one had laminated poles. If the solid poles were used, heat- 
ing at the tips would be found, while if laminated the 
machine hunted more or less. Some particulars of methods to 
arrive at variable voltages and experience in parallel running 
followed, which cannot be abstracted without losing much of 
their point but will repay perusal in the Journal. Mr. Field 
agreed that the tendency in design is to reduce polar air-gap 
and work with a “ stiff, bristly ” field, terms which gave rise 
to some amusing references later in the discussion. 

Mr. Swinburne followed in his lightest and most taking 
style, although he was not afraid to state that he had not gone 
into the matter very closely—certainly not as closely as the 
last speaker. He defined a converter as an apparatus into 
which power is poured ut one pair of terminals, and this 1s 
poured ont at the other end of the machine. A rotatory 
converter has only to work its own commutator, except with 
alternating currents, when it has to do more and store up 
energy at one part of the revolution to give it out at 

another. 

Air space, Mr. Swinburne regarded and believed it was 
generally so stated now, is not required to obtain space for 
the windings, but to avoid cross-induction. He thought 
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sparking at brushes, or, rather, the non-sparking, of motor- 
generators was understood very early in the eighties. 
Coming to the see-sawing of converters, this is part of a 
very much larger question—the hunting of machines in 
general, Mr. H. E. Harrison was one of the first to point 
this out, as the result of some experiments at Faraday House 
some years ago. Mr. Swinburne believed the explanation was 
given by an article of his own in Jndustries some years ago, 
the argument being that if you have two alternators in parallel 
and one is doing a little more than the other, and than it 
ought, it tends to correct itself, but does not stop when it is 
just doing the right amount, but oversteps the mark and 
does too little, coming back again until it does too much, 
and so on. Lord Rayleigh in 1880 had pointed out the 
action in dealing with electrically-driven tuning forks, an 
arrangement which was workable because the coil of the 
magnet has self-induction, and the lag in magnetisation is 
the cause of the thing working. If a machine corrected 
itself instantly it would have no tendency to get out of 


step. 

Talking of hard thinking led Mr. Swinburne to recom- 
mend the investigator to work out problems for himself by 
the aid of tracing paper, sketches, and discs, so that the 
position of things at any instant could be followed. The 
calculations looked very complicated, but could be under- 
stood in this way. 

Then followed the hit of the evening. The audience 
were intensely amused by being reminded that the meeting 
was for electrical engineers and not an attempt at a high 
school for girls, ergo, “rotary” was defensible. One 
naturally expected something to follow in vindication of 
“dynamotor,” a child of Mr. Swinburne’s, born in 
Industries’ old office years ago, and those in the 
know expected to hear the ever-laughable chestnut of the 
distracted sub-editor v. our old friend “J. 8.” Nor 
were they disappointed. “It was quite indefensible 
undoubtedly,” but there it was, and Mr. Swinburne pointed 
the joke. ‘No wonder the ‘sub.’ objected, had he not 
been spending hours over such literary items as ‘copper 
pigs dull and slumping,’ ” or words to that effect. 

Mr. Esson first congratulated the author of the paper, 
and then referred to the early converters exhibited at the 
Frankfort Exhibition. He gave some figures of his own 
tests on a dynamo fitted with slip rings, and then opened up 
a broad question—the great difficulty of determining whether 
one should use a rotatory converter or a motor-generator ; 
the former are being pulled out to be replaced by the latter, 
and the reverse. He thought rotatory converters had their 
sphere mostly in tramway work. 

Mr. Esson was followed by the secretary, who read a well- 
considered contribution from Mr. Hobart, dealing priucipally 
with the surging, hunting, or see-sawing of converters in 
parallel, and tracing most of the difficulty to irregular or non- 
uniform turning moment in the engine. Data regarding 
efficiency, and a warning respecting the disturbing effects of 
concentric cables—cured by the adoption of triple-core 
cable—rendered this item interesting, but difficult to appre- 
ciate at its true value when read. 

Mr. Mordey referred to the device of putting a short 
circuited coil round the field magnets as an improvement 
upon allowing the steadying current to circulate in the poles 
themselves. He then expressed the hope that we shall soon 
get a broad discussion on two and three-phase working, as a 
splendid opportunity presents itself for examining the whole 
question. 

Mr. Lawson contributed a series of questions, and gave the 
information that at Rome, although converters are used u 
to 60 kilowatts, above that size motor-generators are installed, 
Prof. Carus Wilson and Mr. Thomas gave lengthy and 
abstruse explanations, which will assist those who study the 
subject in the Journal, and Mr. E. K. Scott saw no reason 
why converters should be used in tramway work at all. 

Prof. S. P. Thompson replied by practically showing that 
one speaker had answered another. He answered many of 
the questions, and then proceeded to demolish those who 
used the term “ static,” when a “molecular” transformer is 
meant, and challenged Mr. Swinburne, and those who agree 
with him, to substantiate their right to the use of the word 
“rotary.” It is really high time that nomenclature should 
be purged, and useful terms of reasonably good literary form 
generally adopted, and we congratulate the Professor upon 


the stand he has made for pure English and well defined 


terms. 

The President announced that the next meeting will be 
held on the 8th of this month, when Dr. Oliver Lodge will 
read a paper on “Improvements in Magnetic Space Tele- 


graphy.” 


CORRESPONDENCE. 


A Few Questions about Cyclic Electrolysis. 


May I ask the writer of the article which appeared in 
your last issue, pages 788, 789, why he calls it “The 
Cowper-Cowles Electrolytic Cyclic Process for the Treatment 
of Refractory Ores ?” 

There is nothing in it which refers to an electrolytic 
treatment of ores ? 

Surely, it is not the revolving barrel arranged to run 
over the vats which constitutes the electrolytic method ? 

Is there such a thing as an electrolytic treatment of re- 
fractory ores ? 

What is a cyclic electrolytic treatment of refactory or 
non-refractory ores ? 

Is it really an advantage to produce spongy zinc ? 

If we put aside the use of an aluminium electrode, the 
superiority of which may be contested, we find that the 
Cowper-Cowles electrolytic. plant, consisting of a revolving 
cathode, and an adjustable scraper, is nothing but the 
Tommasi system for electro - depositing metals, such as 
copper, lead, zinc, nickel, silver, &c., in which rotating 
discs are used which pass between two scrapers. 

By-the-bye, of what are made the anodes in the Cowper- 
Oonles cyclic electrolytic tanks ? 

There are a few more questions to ask about this cyclic 
treatment of ores, but I am afraid to trespass on your 


space, 
Cyclist. 


Oil Filters. 


I require a good oil filter for use in connection with con- 
densed water boiler feed, and would consider it a favour if 
any of your readers who have had experience with the 
various types of filters on the market will give me the results 
of such experience, and their opinion as to the most efficient 


type of filter. 
W. Gibbings. 


West Bank Works, Widnes, 
November 26th, 1898. 


The Long-Schattner Meter. 


Just a few points in connection with your article on our 
meter. 

The relation between the current we allow to go through 
the cell to that through the main resistance is approximately 
1:38. 

With regard to your remarks on the back E.M.F. of the cell 
and its effect on the very low loads, it is true we have 
recently experienced that the meters we have manufactured 
up to now, which are working with such success here, do not 
register correctly below 0°4 ampere owing to the very low 

.D. across the terminals. We have now got over that 
difficulty by raising the P.D. to the following :— 


0°6 volt drop at full load for 100-volt meters, 
and 1°2 volt drop at full load for 200-volt meters ; 


with this alteration we get absolute accuracy even with the 
smallest lamp. 

OF course, if our meter, besides being successful as an 
electricity meter, has also some beneficial effect on the human 
mind, we shall feel doubly honoured, but that certainly did 
not occur to us even when writing our prospectus. 


Schattner & Co. 
Ernest B, Scnatrner, Manager. 
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Mr. Tesla’s Wireless Transmission of Electric Power. 


The latest proposal by Mr. Tesla might have been sug- 
gested after the perusal of “Delta’s” articles on the “ Solar 
Electrical Hypothesis ”—whether this is so or not, the theory 
is in strange agreement with the new solar theory. 

There is no doubt but that the rarified air in the upper 
strata of the atmosphere constitutes an excellent medium for 
the transmission of electrical energy of high potential, but, 
and referring to “ Delta’s” graphic diagrams, we find that at 
the height of 12,000 feet above the earth’s surface, that the 
electrical potential will be equal to 15,000 volts, co that it 
would be interesting to learn from Mr. Tesla, what is the 
voltage he intends to employ, and what remedy would he 
adopt to prevent the diversion of the energy to earth during 
very wet weather. 

Mr. Tesla’s interesting proposal, although it may not be 
found to be immediately practicable, is evidence of the par- 
ticular character of the direction, which the observation of 
advanced scientists is now taking. Ped 

smos. 


Brighton Breakdown. 


In eg th your correspondent “ H. C. L.,” I would point 
out that the state of mind of those engaged in the engine 
room at the time of a serious breakdown, and the rapidity 


- with which events succeed one another are not conducive to 


accurate observation, and that consequently any estimate, as 
to length of time, &c., must necessarily be somewhat of the 
nature of a guess. In view of this, it is not possible to 
answer questions 1, 3, and 4 with any degree of certainty. 

To take the questions, however, in their order :— 

1. This might have been anything from 2 to 8 seconds, 
the cut-out falling at, or immediately after, the time that the 
light commenced to die out. 

2. The engines are all of the Willans central valve, single 
acting type, direct coupled, and are governed by the usual 
centrifugal governor acting on a throttle valve. Two of the 
engines, including that driving the faulty machine, are further 
fitted with automatic variable cut-off gear. 

3. None of the staff engaged at the time are able to make 
any clear statement on this point, though the impression 


exists that the engines rapidly regained speed, being caught ‘ 


by the governors. 

4. The five remaining cut-outs (the two balancers weve not 

opus with minimum cut-outs) as far as could be judged 
id come out approximately together. 

If “H.C. 1.” will study the characteristic curve of a self- 
exciting shunt dynamo, he will realise that it is only necessary 
to make the perfectly reasonable assumption, that the short 
circuit increased the current from each of the remaining 
generators, up to their limiting values, be/ove the cut-out of 
the faulty machine dropped, in order to satisfactorily account 
for their failing to take up the load again a/ter. 


Wm. C. P. Tapper. 


BUSINESS NOTICES, &c. 


The Alleged Perjary.—At Bow Street, on Tuesday, 
before Mr. Lushington, John Limbrey Higgs, solicitor, Delahay 
Street, Westminster, appeared to an adjourned summons charging 
him with having committed wilful and corrupt perjury in swearing 
in his examination as a director of the I.E.S. Accumulator Company, 
in liquidation, that a mortgage on a patent purchased by the com- 
pany from him in 1896 had been paid off prior to August, 1895. The 
prosecution alleged that the mortgage was not paid off till October, 
1897, and then only that a receiving order against him might be 
rescinded. Considerable evidence having been given by Mr. Edward 
Mann and others, the hearing was again adjourned. 


Changes of Address.—The manager’s and secretary’s 
offices of the Western and Brazilian Telegraph Company, Limited, 
and the London Platino-Brazilian Telegraph Company, Limited, are 
removed to Winchester House, Old Broad Street, E.C., where all 
communications are to be addressed. The transfer offices remain as 
heretofore at Blomfield House, London Wall, E.C. 

The transfer offices of the Brazilian Submarine Telegraph Com- 
pany, Limited, are removed to Blomfield House, London Wall, E.C. 


Electrical Wares Exported, 
Enpine Nov. 29rx, 1897. | Weex Enpina Nov. 297u, 1898. 


B. £ 6 
Adelaide... 12 0 Adelaide. Teleg. mat.... 103 0 
Amsterdam... 77 Alexandria... 106 0 
Antwerp. Elec. fuses... 47 0 | a Sub. cable 150 0 
Buenos Ayres ... 50 | Antwerp 
Bangkok 480 05 Brisbane. Teleg.mat. 101 0 
Calcutta 9397 | Buenos Ayres ... 1,421 0 
Canton ... .. 80 0 | Calcutta .. 1,743 0 
Cape Town... 381 0, CapeTown ... 
Colombo... 40 Christiana 34 0 
Constantinople ... Teleg. cable... 185 0 
Copenhagen .... 60 0 Colom 05 0 
Durban ... 80 0 Copenhagen... 
(Miscellaneous Durban ... 1989-6 
stores 40 tons) “ Teleg. mat. 12 0 
Hamburg 296 | Hast London . 108 0 
Hong Kong... ... 150 | Hamburg 
Liban... 8 0 | Hong Kong «x 
Lisbon ... ‘ .. 596 0| Kobe. Teleg.cable ... 65 0 
Madras ... 37 0 | Malaga ... 
Malta... 76 O Melbourne owe 
Melbourne 129 0 e Teleg. mat.... 354 0 
Montreal ... 86 Port Elizabeth ... 
Odessa. Teleg. mat. ... 23 0 | Rio Janeiro. Teleg. mat.5,136 0 
Ostend ... pon .. 40 0} Santos. Teleg. mat. ... 156 0 
Port Said ae . 65 0 » Teleph. mat.... 75 0 
Shanghai see a Senegal. 55 knots su. 

(44 tons old teleg. wire) teleg. cable ... ea 
Sydney ... pa ... 1,290 0 | Singapore. Elec.detonators243 0 

»  Teleg. mat. ...%,117 0,| Stockholm a «1,700 0 

Yokohama. Teleg.cable 1,109 0 | Sydney ... 1,097 0 
Valparaiso. Teleg. mat.1,186 0 

Venice ... ... 280 0 

Yokohama 474 0 

Total £7,924 0 Total £10,974 0 


Foreign Goods Transhipped, 


Melbourne 42 Alexandria 220: 0 
| Amsterdam... 385 0 

Bombay «« 26°60 

Progresso. Teleph. mat. 188 0 


Total £42 0 Total £468 0 


Action against the National Telephone Company. 
—On Tuesday, the 29th ult., in the Queen’s Bench Division of the 
High Court of Justice, Mr. Justice Wills and Mr. Justice Lawrence 
sitting asa Divisional Court, judgment was given in the case of 
Holliday v. the National Telephone Company, Limited. Mr. Justice 
Wills, who gave the decision of the Court, said this was an appeal 
from the decision of Mr. Pitt-Lewis, Deputy Judge of the City of 
London Court, who had entered judgment for the plaintiff for £25, 
under the following circumstances:—The defendant company were 
laying down some telephone wires at The Pavement, Clapham, and, 
in order to solder the joints of the tubes in which the wires were 
placed, they entered into an arrangement with a plumber, named 
Highmore, who contracted to dothe work at so much per joint. The 
work of soldering had to be performed to the satisfaction of the 
defendants’ foreman. While Highmore was melting the metal for 
soldering purposes, the benzoline lamp used for heating the receptacle 
in which the metal was to be melted exploded on account of the 
valve being defective. The result was that the molten metal flew 
about and some of it struck the plaintiff who was passing at the 
time, thus causing the personal injuries in respect of which he 
brought the action against the company. The case for the plaintiff 
was that the accident was due tothe negligence of Highmore in using 
a lamp which was defective, and that as Highmore was a servant of 
the defendants they were liable to pay compensation. The Court 
now held that Highmore was in no sense a servant of the company, 
but a master plumber, who was in the habit of accepting contracts 
of this nature. The Deputy Judge of the City of London Court was 
wrong in holding that Highmore was a servant of the defendant 
company. The appeal would therefore be allowed, and judgment 
entered for the defendants, with costs. 


Applications for Provisional Orders, Xc., for Elec- 
tric Lighting and Tramway Works.—Since our last issue the 
following furtner notices have been published in the London Gazette 
by the promoters of provisional orders, &c. :— 

Electric Lighting —Royal Leamington Spa (Midland Electric 
Light and Power Company); Midland Electric Corporation for 
Power Distribution, powers for extension of area under 1898 order by 
adding various districts in Stafford and Worcester; Balham and 
Falbam (County of London and Brush Provincial Electric Lighting 
Company, Limited); Gorton Ucban District Council; Merthyr 
Tydfil Electric Traction and Lighting Company; Christchurch, 
Pokesdown and District (Bournemouth and Poole Electricity Supply 
Company, Limited), also transfer of the Bournemouth (Brush) 1890 
order and the Poole and Branksome 1897 order; Barking District 
Council (supply and deal in electric wires, fuses, and fittings); Hythe 

ion; Metropolitan Electric Supply Cumpany (powers to 
supply within the City of London); Bexley District Council; Bootle 
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Corporation (regulation and supply of electrical fittings, and the 
supply of energy outside the hee Be Grays Thurrock Urban 
District Council; Broadstairs, Westgate, and Birchington (Isle of 
Thanet Light Railways [Electric] Company); Finchley Urban 
District Council; Handsworth District Council; West Kent Elec- 
tricity Supply Company (89, King Street, Cheapside); Cromer 
District Council; Haslingden Corporation; Rhyl District Council; 
Farmborough District Council; County of London and Brush Com- 
pany (Rotherhite, Deptford, Lambeth, Lewisham, and Lee); Dukin- 
field District Council; Gateshead (Electrical Power Distribution 
Company); Barmouth District Council; Wath-upon-Dearne District 
Council; Swinton District: Council; Cheltenham Corporation, exten- 
sion of area, &c.; City of London (Charing Cross and Strand Elec- 
tricity Supply Corporation, to supply within the whole of the City of 
London); East Retford Corporation; Haslemere and District Com- 
pany, for various parishes in Surrey; Carshalton (Electrical Power 

istribution Company); Barnstaple Urban Electric Supply Com- 
pany; Kensal Town (St. Luke, Chelsea, Vestry); Romford District 
Council; Lymington (Lymington Electric Light and Power Company, 
Limited); Newton Abbott (Urban Electric Supply Company); 
Shipley District Council; Twickenham and Teddington Electric 
Supply Company; Hythe, Sandgate, and Cheriton (Folkestone 
Electricity Supply Company); St. Marylebone (purchase by Vestry 
of portion of the undertaking of the Metropolitan Electric Supply 
Company); Lye and Wollescote Urban District Council; Penzance 
(Urban Electric Supply Company); Metropolitan Electric Supply 
Company (various powers ve the City of London); Sandown and 
Shanklin (Ventnor Electric Light ard Power Company, Broad 
Sanctuary Chambers); Hendon (Electrical and General Engineering 
Company) ; Aylesbury Urban District Council; Eastbourne Corpora- 
tion (purchase of company’s undertaking and other powers); Crow- 
borough District Gas Company; Guildford Electricity Supply Com- 
pany (extension of area, &c.); Burslem Corporation. 

Tramways (with clauses for use of electricity).—Ilkeston Corpora- 
tion; Wrexham District (sale to Drake & Gorham Electric Power and 
Traction Company) ; Salford Corporation; Birkenhead Corporation ; 
Gateshead and District Tramways Oompany; Weston-super-Mare 
Tramways Company; Wallasey District Council; Eccles Corporation ; 
Withington District Council; Moss Side District Council; Southport 
and Lytham (powers to form a company, &c.); Exeter (powers to 
Messrs. F. Burt & Co, 80, Cornhill, E.C., promoters, to use electrical 
power on the trolley system on new tramways); Stretford Urban 
Council; East Anglian Light Railways (Drake & Gorham Electric 
Power and Traction Company, for various electric tramways in 
Gorleston, Great Yarmouth, Lowestoft, and other places in the 
county of Suffolk); Hounslow and Twickenham Light Railways 
(Drake & Gorham Electrical Power and Traction Company); Dudley 
and District Light Railways Extensions (British Electric Traction 
Company); Southport and Birkdale (British Electric Traction Com- 
pany); Southport Tramways Company; Spen Valley Light Railways 
(British Electric Traction Company); South Staffordshire Light 
Railway (British Electric Traction Company); Barnsley and District 
(British Electric Traction Company); Doncasterand District (British 
Electric Traction Company); Colchester (British Electric Traction 
Compsny) ; Middleton (British Electric Traction Company) ; Brent- 
ford (London United Tramways); Doncaster Oorporation Light 
Railways; Wolverhampton Tramways Company; Nelson, Colne, 
and Trawden Light Railways (Burnley and District Tramways 
Company); Queensbury District Council; Clayton District Council ; 
Dudley and Wolverhampton Tramways Company (alteration of gauge, 
electrical traction, &c.); Reading Cor tion ; Ilford Urban District 
Council ; London United Tramways Company (extensions, Hanwell, 
Ealing, Acton, Heston, Isleworth, Twickenham, Hampton Wick, 
Teddington). 

Sundry Bills—The National Telephone Company is promoting a 
Bill to dissolve the company and to form a new one. One clause in 
the Bill reads:—"“To provide that in the case of licenses acquired 
from Her Majesty’s Postmaster-General, the new company may 
acquire under such conditions as the intended Act will define all or 
some of the powers of the Postmaster-General in relation to the sub- 
ject of such licenses, and may make agreements with the Postmaster- 
General as to communication with and the use of the trunk lines of 
the Postmaster-General in connection with the telephonic system of 
the company or the new company.” Conversion of capital and 
various other powers are also applied for. National Telephone 
Company (No. 2 Bill) is for similar powers connected with the 
development of the company’s business. 

Application is to be made to Parliament for an Act “To amend the 
Telegraph Act, 1892, and to provide that any company or person 
holding a license from the Postmaster-General (hereinafter called the 
licensee) authorising them to exercise the powers of the Telegraph 
Acts, 1863 to 1892, in the event of the refusal of any of the authorities 
mentioned in sub-section (2) of section 5 of the Telegraph Act, 1892, 
to consent to the exercise by the licensee of the powers of the Tele- 
graph Acts, 1863 to 1892, may appeal against such refusal to such 
court, government department, authority, arbitrator, or other person 
as the intended Act may define, and to prescribe or define the proce- 
dure to be adopted in relation to such an appeal, &c.” The notice is 
signed by W. E. L. Gaine (solicitor). 

The Central London Railway Company is applying for an Act of 
—* of time for the construction of the line, and various 
matters. 

The Liverpool Overhead Railway Company is promoting an Act to 
enable it to take a lease of the Waterloo - with - Seaforth and 
Great Crosby Tramways. 


Catalogues.—A new catalogue of electric light fittings 
has just been issued by Messrs. Samuel Booth & Co., of Birmingham. 
The list opens with a dozen pages, in which the various fittings are 
mentioned, their respective reference numbers, sizes, and prices being 


owing a great number o! i lor the m very pleasing 
and artistic—of wall brackets, pendants, counterweight fittings, 
ceiling fittings, table, floor, hall, and lobbylamps. Judging from this 
list, electroliers constitute the firm’s strongest feature, although the 
various other fittings also evidence the careful design of the artist. 
Messrs. J.C. Lyell & Co., of Victoria Street, have brought out a 
price list of the De Laval “Svea” glow lamps. A number of pages 
are devoted to the various processes through which the lamps have 
to go in course of manufacture, a number of views in the works 
serving to illustrate the descriptive notes. Following, there are 
illustrations, sizes, and prices of various types of glow lamps for all 
sorts of purposes, glow lamp caps, Crookes tubes, also switches, 
cut-outs, and other electrical fittings. Messrs. Lyell claim, aftera 
long series of very costly experiments, to have perfected their high 
voltage lamps, and are now putting on the market such a lamp with 
a single rigid, unsupported filament, which can be burned in either a 
kee peor horizontal position, and for which they claim long life and 
efficiency. 
essrs. A. Vandam & Co., of Victoria Street, have brought out a 
new issue (October), of their catalogue of ical accessories and 
electric art metal fittings, in which is brought together a good collec- 
tion of switcher, cut-outs, Jampholders, switch and fuseboards, 
counterweights, arc and incandescent lamps, brackets, pendants, table 
and hall standards, electroliers, lanterns, silk shades, &c. Messrs. 
Vandam have given special attention to the requirements of the high 
voltage system, and claim that their fittings will meet the views of 
the most exacting central station engineer. The book abounds in 
illustrations, those in the electrolier and figure standard sections 
being pa: ticularly striking. Some of the figure standards and lan- 
terns are among the most artistic and tasteful we have seen. 


Electric Heating.— At Uxbridge House, Ealing, on 
18th ult., Mr. H. J. Dowsing gave a demonstration of his patent 
“ Radiant” heat (electrical) bath for applying radiant heat at high 
en and localising it upon the limbs and organs of the 

y . 

‘ The Electric Exploitation Company.—On Friday, 
November 25th, before Mr. Justice Wright, sitting as an additional 
judge of the Chancery Division for the purpose of dealing with 
applications for the winding-up of public companies, there stood in 
the list the petition of the Sussmann Electric Miners’ Lamp, 
Limited, asking for an order for the compulsory winding-up of the 
Electric Expioitation Company, Limited. On thecase being reached, 
counsel for the petitioners stated that negotiations were in progress 
by which it was hoped the company would be able to pay the 
creditors’ debts. In these circumstances it had been arranged that 
the petition should stand over for three months. Mr. Justice Wright 
assented to the arrangement, but directed that notice of the petition 
should be given to any other creditors there might be. 


Electric Launches for Abroad.—The Thames Valley 
Launch poy Limited, of Weybridge, recently despatched to 
Colombo, Ceylon, two of their specially designed launch motors for 
use in boats which are to be built in Colombo; also two of their 
patent single lever controlling switches, and the stern tubes, pro- 
pellers, shafts, rudders, cables, fuses, charging terminals, &c., to fit 
the boats out on their system. Everything was tested, prepared, 
marked, and labelled, so that any one could fit the boat out. This is 
a special feature of the firm’s, which seems to be taking in the 
Colonies and abroad, where the hulls can be built, but where there 
is a difficulty in supplying the gear. 


Electric Pamping.—A Sydney paper says that the 
electrical pumping plant recently inaugurated at the Lithgow 
Valley’s Company’s pit by the Brush Electrical Engineering Com- 
pany has now been completed, and is working satisfactorily at the 
rate of some 5,000 gallons per hour. 


Electrical Enterprise in Germany.—The progress of 
the electrical industry in Germany is occupying the attention of the 
daily press a good deal of late. The Daily News Berlin corres- 
pondent says :— The enormous increase in the number and extent of 
electrical enterprises in Germany is evidenced by the or 
figures: In 1889 only three companies existed, with paid up capi 
and reserves of 54 millions. In 1893 the number rose to five com- 

ies, with 8 millions. In January, 1897, the number had increased 
y a further six companies, with between them a capital of £8,000,000. 
In 1897 alone no less than eight companies were formed, with a total 
capital, fully paid up, of nearly 54 millions. In this table the 
numerous companies with a capital of less than £50,000 are not 
included, nor those whose business is not exclusively electrical. At 
resent about £25,000,000 are invested here in electrical enterprise, 
ut; this sum will before long be greatly increased, some of the com- 
panies having in contemplation a considerable increase of their 
capital.” 

Electrical Fire.—It is stated that sparking from an 
improperly ineulated electric light wire set fire to the floor of a house 
at Gateacre, on 24th ult. 


Felten and Guilleaume.—lIt is reported that the exten- 
sive wire and cable works and businessof Messrs. Felten & Guilleaume, 
of Mulheim and Rhine, is being converted into a joint stock company. 


The “Gorton” Gas Engine.—The Unbreakable Palley 
and Mill Gearing Company, Limited, having completed arrange- 
ments and increased the plant in their gas engine department, 
announce that they are in a position to give prompt delivery of their 
standard “ Gorton ” gas enginer; which are made in six sizes varying 
from 34 to 37 I.H.P. 
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The Julien Accumulator.—Die Ungarische Accumula- 
toren Gesellschaft is the name of a company which has just been 
formed in Buda-Pesth with a capital of 1,000,000 kroner, to acquire and 
exploit — Austrian and Hungarian patent rights in the Julien 
accumulator. 


Liquidation Notices,—In the matter of the Apostoloff 
Automatic Telephone Parent Syndicate, Limited, it was, on November 
8th, ordered in the High Court of Justice that the voluntary winding °p 
of the said company be continued, but subject to the supervision 
the Court, and any of the proceedings under the said voluntary 
winding up might be edopted as the Court should think fit. And 
the said Order provided for the appointment of a liquidator in the 
place of Joseph Woolf Cohen resigned, for the filing by the liquidator 
of quarterly reports to the Court as to the position of the winding 
up, for the taxation and allowance of the costs and remuneration of 
the liquidator. And that the creditors, contributories, and liquidator, 
and all other persons interested, were to be at liberty to apply as there 
might be occasion. The above notice in the London Gazette is signed 
by Messrs. White & De Buriatte, 38, Holborn Viaduct. 

Meetings of the Western Canada Telephone Company, Limited, 
were held at 23, Jobn William Street, Huddersfield, on October 28th 
and November 15th, when it was resolved to wind up voluntarily. 
Mr. G. P. Norton, of Huddersfield, was appointed liquidator. 

A meeting of the British Insulated Wire Company (old company), 
will be held at the office of Messrs. Chalmers, Wade & Oo. 5, 
Fenwick Street, Li 1, on December 30th, for hearing an 
account of the winding up proceedings from the liquidators. 


New Edition.—The Zlectrician Printing and Publishing 
Company announce that a new edition of “The Students’ Guide to 
— Cable Testing,” by Messrs. Fisher and Darby, is now 
rea y. 


Pearson v. Hartnell.—At the Leeds County Court, on 
28rd ult., a young man (R. H. Pearson), claimed £280 12s. compensa- 
tion from Mr. Wilson Hartnell, electrical engineer, for injuries 
received whilst in his employment. It seems that plaintiff was 
assisting in the removal of an armature from a lurry, and the man 
whom he was assisting let go of his end, so that two of plaintiff's 
fingers on his right hand were badly crushed. After the case had 
been heard at length judgment was given for the defendant, without 


Private Bills —On Wednesday night the time expired 
for depositing documents in connection with private Bills. Of the 
363 deposited, 14 were for tramways and 115 for electric lighting. 
a the applications were 15 and 85 respectively in a total 


Sales by Auction.—On Tuesday next, at the Cambridge 
Street Works, Birmingham, Mr. H. Hendriks and Messrs. J. and L. 
Lea & Sons, will sell by auction in accordance with instructions from 
the receiver and liquidator of Winfield’s, Limited, a modern and 
high-class stock of electric light fittings, including a large number of 


electroliers, brackets, pendants, lanterns, standards, &:., &c.,in brass,” 


copper, and wrought-iron. Catalogues from the liquidators, 38, 
Waterloo Street, Birmingham. 
On Friday, December 13th, the same auctioneer will sell the cast- 
ing pettorns and core stocks appertaining to the electrical and other 


“ Steam.”—We have received a copy of the above, which 
Beiter. 


is the catalogue of the Babcock & Wilcox It contains many 
useful figures and tables, and will be found useful for steam users 
other than merely users of the Babcock boiler. There is a very 
guarded report printed, from Mr. Henry Robinson, which 
is capable of ambiguous rendering. The use of the word, 
“space,” is not clear and definite, and there are other ex parte state- 
ments which would have been better made definite or omitted. It 
is well known that, as ordinarily constructed, water-tube boilers 
cannot burn bituminous coals smokelessly, but this boiler has had 
adapted to it a so-called Scotch furnace, which is a step in the right 
direction, for it can be made very efficient, though a part of the 
arrangement is, in cur opinion, capable of being very considerably 
improved. As made to-day the Babcock boiler is very 
different from what it was when first introduced into England, 
bien, about it being brought to English standards as far as 


Williamson & Joseph, Limited, v. Lawrence and 
Butcher.—In this action, which was heard by the Recorder and a 
common jury inthe Lord Mayor’s Court on Tuesday, the plaintiffs, 
electrical engineers, sued the defendants, electrical and sanitary engi- 
neers, of Stafford Street, Old Bond Street, to recover £11 14s. 5d. 
for electrical fittings supplied. The defendants raised a counterclaim 
in respect of alleged defective materials. Mr. Robert Fisher was 
called, and said he was the secretary to the plaintiffs. Their terms 
were monthly account, and their pay day was the first of the month. 
He (witness) had applied to the defendants for payment of the 
account on several occasions, and on the last occasion some complaint 
was made as to certain electric switch la npholders being defective. 
These goods had been delivered two months before any complaint 
was made. Mr. John Hart, manager to the plaintiffs, said that no 
complaint was received from the defendants as to the fittings supplied 
until they (plaintiffs) were pressing for payment. Mr. Lawrence, a 
member of the defendant firm, was called, and said that the four 
dozen lampholders were used in one of their contracts, and when the 
current was switched on it was fonnd that they were defective. 
They were found faulty in September. Tae holders were sent direct 
to the job, and had not been tested before being sent there. He had 
been waiting to receive a detailed statement from th plaintiffs, and 


within two days after that was received the present action was 
brought. Hebad tendered an amount of £8 2s 5d., being the amount 
of the account less asum he claimed as damages for the defective 
lampholders. The jury, says the City Press, found a verdict for the 

laintiffe for £8 2s. 5d., and for the defendants on the counterclaim 
os £1 10s., the defendants to return the goods. 


ELECTRIC LIGHTING NOTES. 


Barking.—The Lighting Committtee recently resolved 
that Mr. E. E. Hoadley, of the Worcester Corporation Electricity 
Works, be appointed resident electrical engineer. A letter was 
received from the contractors for free wiring and fittings, asking 
particulars of the Council’s proposal under this head. It was decided 
that, subject to the engineer confirming the estimates given by him 
of the cost of the fittings, the following be proposed as the charges 
to be made for free wiring, including the supply of fittings to pre- 
mises, viz.: An extra charge of 1d. per unit on all electricity con- 
sumed, or a charge of 18s. per point, payable by three yearly 
instalments of 6s. each, or a payment of 123. per point on completion 
of the work. The plant and machinery for the electricity works is 
in a forward state. Some of it has been tested, and other is ready 
for delivery. 


Barmouth,—The Council is inclined to sanction Mr. 
David Davies proposed application for a provisional order, but terms 
will have to be inserted for optional purchase at the end of ten years. 
The Lighting Committee is going into the details of the matter. 
The Council objects to overhead wires. 


Barnet,—The Board of Trade has had under considera- 
tion the 1893 Local Board provisional order, and has asked the 
District Council what it proposes to do in the matter, before the 
question of revocation is dealt with. The Council replied to the 
Board, stating that various difficulties had stood in the way of taking 
the = in band until recently, but an arrangement has been 
arrived at. 


Bath,—At the last meeting of the Electric Lighting 
Committee a communication was received asking the committee if 
they intended to resist the claims of Mr. Rucker as set forth in his 
action against the London Electric Supply Corporation, and whether 
they were prepared to assent to the proposals which had been sub- 
mitted. The chairman explained that the committee passed a resolu- 
tion upon this matter some time back to the effect that they did not 
see their way clear to entertain the suggestion at the present 
moment. The clerk advised the committee to let it stand over. No 
action had yet been brought against the committee, and it would then 
be quite time enough to go into the matter. The matter was referred 
to the General Purposes Committee. Mr. Gatehouse (electric light 
inspector) attended before the committee with reference to his 
authority for entering the works. The chairman considered that 
unless Mr. Gatehouse could show to the contrary, no more privilege 
could be extended to the inspector than to the members of the com- 
mittee. Mr. Gatehouse produced the Board of Trade rules relating 
to the duties of the electric lighting inspector. Mr. Bush thought 
that the rules by no means gave Mr. Gatehouse power to enter the 
works at any time. The committee sgreed that everybody intending 
visiting the works should in future give notice to the engineer. 


Battersea.—The Vestry last week resolved to appoint 
Mr. H. Riley, of 28, Victoria Street, Westminster, to prepare the 
bills of quantities in connection with the central station about to be 
established by the Vestry. 


Bexhill,—The Urban Council has resolved that the sum 
of £20,000 be borrowed at 3} per cent. for electric light purposes. 


Birmingham.—At the Birmingham Cattle Show, opened 
at Bingley Hall on Saturday last, afew electric lighting appliances 
are shown by the Walsall Electrical Company, who also have a la 
and interesting permanent installation for the electric lighting of the 
ball by arc and incandescent lamps, for which they have just taken a 
five years’ contract. The plant which includes a 250 horse-power 
Tangyes gas engine (Pinkey’s patcnt), three dynamor, and a 
specially designed switchboard, will eupply €00 amperes, equal to 
1,200 16-candle lamps. 

A public meeting of ratepayers on 26th ult. gave formal sanction 
to the municipal purchase of the Electric Supply Company's under- 
taking. 


Brighton.—The Local Government Board have notified 
to the Town Council that they will sanction the proposal to borrow 
a further sum of £56,300 for purposes of electric lighting. 


Cardiff.—Some of the new arc lamps in Wood Street 
were lighted on 24th ult. for the first time. The work had to 
be done somewhat hurriedly, and there seems to have been a slight 
leakage round one of the pillars. The pavement being wet in the 
evening, a number of passers-by received 200-volt shocks. Mr. 
Appelbee’s explanation is that some arc lamps had been put up 
hurriedly, and the foreman did not test the job when finished, 
consequently a connection or two leaked. 


CheJmsford.—In consequence of the increasing demand 


for electric lighting, the Chelmeford Electric Lighting Company 
have commenced to lay about 54 miles of underground cables. 
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Chelsea.—On Friday last a meeting of residents was held 
here to protest against the vibration caused in the neighbourhood of 
the works of the Chelsea Electricity Supply Company by the opera- 
tion of the company’s plant. The company’s engineer, who was 
present, denied that there was ground for complaint. A committee 
was appointed to approach the directors and the Vestry to get the 
vibration and alleged smoke nuisance remedied. 


China,—The China Telegraph says that the electric light 
plant at Hangchow is going to be sold, the company baving lost some 
Tls. 10,000 in the speculation. The cause of failure is attributed to 
the charge for lighting being greater than the Chinese can afford. 


Colchester.—The Colchester School Board are considering 
aed ey of having the electric light installed in the Board 
0018, 


Croydon.—The County Council Electricity Committee 
recently asked the borough electrical engineer to report upon the 
question of lighting the South Norwood streets by electricity. 


Dorking.—Information 7 electric lighting will be laid 


before the Council at next meeting. 


Dublin.—At the last meeting of the Corporation, Mr. 
Smyth moved the adoption of a report of the Electric Lighting Com- 
mittee, which stated that the gross income for the year 1897 had been 
£13,089 ; the expenditure charged against same, £8,036; and that a 
surplus of revenue of £5,052 had been carried to net revenue account, 
out of which charges for interest and repayment of principal had been 
met, leaving a credit balance of £953 on account of the year 1897. 
Alderman Mesde was understood to say that the committee would 
have to come before the Council for their sanction to an application 
fora loan of £8,000 for the renewal cf the mains. Pending this, the 
committee had confined their efforts to getting the existing system 
into as good order as possible. The High Sheriff said there seemed to 
be an impression on the part of the public that the electric lighting 
system was being worked at a loss; but this was contradicted by the 
statement in the report that there had been a surplus of nearly £1,000. 
The citizens were labouring under a terrible inconvenience in conse- 
quence of what was required not being supplied. It would be well 
if Alderman Meade could get the committee called together. Alder- 
man Meade: Before we can do anything we must get a report from 
our engineer, which will enable us to form some idea of what will be 
required. The report was adopted. 


Dundee.—The Finarce Committee recommend—tub- 
ject to the consent of the Secretary for Scotland—that the Town 
Council borrow a sum of £50,000 for the purposes of electric 
lighting. The £50,000 extension scheme for the next five years is 
made up as follows:—Buildings, £3,600; boilera and fittings, £2,700; 
engines and dynamos, £12,000; steam pipes, &c, £2,200; switch- 
boards and instruments, £2,000; economisers, £600; meters, £2,000; 
distribution mains, £18,900; feeder mains, £6,000. 


Eccles.—Alderman W. Kendall has been elected chair- 
man, and Oouncillor F. Oldfield vice-chairman of the Town Hall and 
Electric Lighting Committee. 


Edinburgh.—The Electric Lighting Committee have 
determined not to be caught short-handed again with the enormous 
increase of applications for electric light, and they have decided to 
recommend the Council to accept estimates for machinery at their 
new station in M‘Dorald Road, Leith Walk, to the extent of £60,000. 
Messrs. Mather & Platt are to get the order for the engines and the 
dynamos to the extent of about £40,000. In all, says the Sco‘sman, 
there will be six machines. Two of these machines are to be delivered 
under heavy penalties on August 15th, two on September 15th of 
next year, and the remaining on a later date. In all there will be 17 
boilers to contract for, which amounts to about £20,000. Mr. Sinclsir, 
Leith, has got the contract for seven, and Messrs. D. Stewart & Co., 
Glargow, for six, also to be delivered on August 15th and September 
15th respectively. The remaining fcur boilers, two from each con- 
tractor, are t. be delivered at alater date. Altogether there will thus 
be installed next year at M‘Donald Road more boilers and machinery 
than there are altogether at Dewar Place at the present time, and the 
Committee will be able to supply more than double the present 
number of lamps. Since October 17th applications have been re- 
ceived equal to 7,252 8-candle-power lamps. 


Edmonton.—The Urban Council having resolved to 
apply for a provisional order, has decided to inform the North 
London Electricity Company of the fact. 


Glasgow.—Last week the Electricity Committee had 
before it the plans for the new electric station at Coplawhill. It was 
stated that it was to cost £60,000 for buildings alone, exclusive of 
plant. It was remitted to Mr. Chamen, engineer, to prepare a report 
on the total cost of the works, including engines and other plant, the 
estimates being meanwhile continued. 


Hammersmith.—The Electric Lighting Committee re- 
ports that the installation is progressing in a very satisfactory man- 
ner. The number of applications received for private lighting is 
249, for a total of 19,464 lamps of 8 C.P.; the number of consumers 
already connected is 190, with 13,847 lamps, and the maximum num- 
ber of lamps alight at one time is 11,806. It will thus be seen that 
there aré 59 consumers waiting to be connected. 


Hull.—At last week’s meeting of the Electric Light 
Committee a report submitted by the engincer (Mr. Barnard), relat- 
ing to the purchase of further plant in connection with the ne 
electric lighting extensions, was adopted. R 


Kobé,—The Kobé Electric Light Company, Hiogo, is, 
according to Tenders and Contracts, putting up machinery for testing 
lamps. The prices now current, delivered at Koté, are:—Lamps of 
5, 8, 10, 16, and 24 cardles, 32 sen (8d.) each; and 32 and 50 candles, 
50 sen (12d.) each. 


Lambeth.—The County of London and Brush Provincial 
Electric Lighting Company will apply for a provisional order for that 
aa of Lambeth situated to the north of Westminster Bridge Road, 
neluding so much of Westminster Bridge and Westminster Bridge 
Road as is within the parish. 


Leatherhead.—At the last District Council meeting 
the clerk stated that the time for sending in tenders for working the 
order obtained by the Council in the matter of electric lighting 
expired on the 21st ult., but not one had been received. He had, 
however, received a letter from the secretary to the Electrical Power 
Distribution Company, Limited, intimating that they intended to 
establish a large generating station, and would be able to supply 
small districts at a lees rate than they could do it themselves. At 
the next meeting of the Council a member will move the appoint- 
ment of a Committee. 


Leeds.—Alderman John Gordon ard Mr. Derry, the Leeds 
city accountant, the joint arbitrators in the purchase of the Yorkshire 
House-to-House Electricity Company by the Leeds County Council, 
have agreed that the price on capital account shall be £217,000, which, 
with the book debts, stock, &c., brings up the total value to £250,000. 


Marylebone.—The Vestry at the last meeting, in conse- 
quence of the recent decision to promote a private Bill, ccnsented to 
the withdrawal of a motion of which notice was given some weeks 
ago to apply fora provisional order. Mr. Cunliffe Owen, secretary of 
the Metropolitan Electric Supply Company, wrote to inquire, in view 
of the Vestry’s intention to introduce a private Bill, on what basis 
the negotiations for the purchase of the company’s undertaking in 
Marylebone should be conducted. It was resolved to refer the letter 
to the Electric Lighting Committee. 


Mill Lighting.—Messrs. R. Robinson & Sons, millers, 
Anpan, manufacturers of ‘ Psovost Oats,” are getting their mills 
fitted up with electric light. This is the second installation in the 
——h Messrs Foster & Co. having another in their cotton mills in 

ort Street. 


Newton Abbott,—Messrs. Edmundsons’ Electricity Cor- 
poration are applying for a provisional order for electric lighting. A 
special clause is inserted providing that the cost for public lighting 
should not exceed 3d. per unit, and the local authority will be given 
the option of purchase at the end of 14 years. 


Norway.—A contract for the establishment and equip- 
‘ment of a central station in the town of Bergen has been placed with 
the Electricitits Gesellechaft (Schuckert) of Nuremberg, Germany. 
The engines and boilers are to be built in Norway. 


Paris.—An installation of electric lighting is about to 
bs taken in hand in the offices of tke Ministry of Foreign Affairs in 
aris. 


Peterborough.—The Council have, after some difficulty, 
secured a new site for their works, but the present tenants, whose 
tenancy does not expire until April, have asked what the Town 
Council think is an exorbitant sum for compensation. The Council 
have agreed to steps which it is hoped will result in the much- 
delayed works being put in hand at once. 


Plymouth.—Messrs. Veale & Co,, Limited, have on hand 
the installing of 800 incandescent lamps and 10 arc lamps on the 
stage at the Grand Theatre, Stonehouse, together with necessary 
plant for the lighting of same, which includes two Stockport gas 
engines 40 B.H.P. and 30 BHP. each, driving two of their own 
dynamos. The stage will be fitted with ruby, blue,and white lamps, 
and switching apparatus to produce all the desired stage effects a 
theatre requizes. The plant will be ready for working for the 
Christmas pantomime. This firm have also on hand the installing 
of 130 lamps in Messrs. Bolitho’s New Bank, Plymouth, a complete 
installation at the King Arthur’s Hotel, Tintagel, Falmouth Hotel, 
ge th Hotel, Cornwall, and Mr. S. Mill’s Country House, “ Tor- 
frey,” Par. 


Portsmouth.—Alderman G. Ellis, J.P., chairman of the 
Electric Lighting Committee, says it has been painfully proved that 
it is impossible to obtain electrical plant within a reasonable time 
of the demand arisiag, and he considers it absolutely necessary to 
look ahead and consider the probable demand during the winter of 
1899 and 1900. The number of new lamps connected during the 
current year will, at Christmas next, be at least 12,970, and continu- 
ing this increase at the same rate, which can be reasonably antici- 
pated, the number at the end of 1899 will have increased to 30,522, 
making a total of 71,786. Mr. Ellis says it is evident that the 
existing plant, even when fully loaded, would only just carry them 
over the winter of next year. Should this increase be greater than 
it has been in the past they will be in a far worse position than 
ever before. He, therefore, advises an order being placed for 
another 600-kilowatt plant, to be ready for the winter of 1899. A 
or to this effect will shortly be considered by the 

ouncil. 


Railway Station Lighting.—For some time the light 
supply at the shunting goods yard at the north and south ends of 
Perth General Station has not been giving satisfaction. Workmen 
are now engaged putting down an installation -of electric light at 
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Perth South, where a good deal of shunting takes place. It is under- 
stood that another and more extensive scheme is being considered, 
whereby the General Station and Perth North Goods Station will 
also be lighted by electricity. 


Ramsgate,—The Town Council is promoting a Bill to 
enable if to purchase the local gas company. A number of members 
think that electric lighting should be introduced, but that matter will 
have to be deferred until next year. 


Redditch.—A special meeting of this Council was held 
on Tuesday to consider certain developments in connection with the 
electric lighting scheme. The clerk reported that the original con- 
tractors for the supply of the two alternating dynamos had gone into 
bankruptcy, which interfered with the arrangements. Considerable 
correspondence had taken place between Mr. McMullin, the electrical 
engineer, and the Official Receiver, who proposed to carry out the 
contract at an addition of £200 to the sum originally mentioned, and 
the committee were prepared to accept the contract at the increased 
price of £1,638; but in further correspondence and interviews, it 
transpired that the Official Receiver was not prepared to guarantee 
any time for delivery, nor to bind himself in any form. The report 
of the Electric Lighting Committee was adopted, and the tender of 
Messrs. Jobnson & Phillips accepted for the supply of the two 
dynamos at a cost of £1,725, to be delivered in four months. 


Rhyl.—A special meeting of the District Council was 
held on 28th ult., called for the purpose of authorising application to 
be made to the Board of Trade fora provisional order. A discussion 
took place as to the scheme to be adopted, and it was stated that up 
the present the surveyor and engineer were providing for 50 arc lamps 
for the public streets. It was pointed out that up to the preeent 
the Council had expressed the opinion that after the order was 
secured the powers should be leased to a private company. 

In our paragraph last week we stated that Mr. James Loftus had 
been appointed to prepare ascheme. This should be Mr. James 
Loftus Owen, 


Rothesay.—Mr. T. C. Fulton has replied to the Town 
Council that he has not yet completed his report upon a proposed 
installation for the town, as he had been conferring with the engi- 
neers of the Glasgow, Paisley, and Ayr plants. 


Sale.—A communication from the Sale District Council 
was received by the Electricity Committee of the Manchester City 
Council on 23rd ult., asking on what terms the city would supply 
the district with electricity. The consideration of the matter was 
adjourned pending the decision of Stretford. 


Stanford-le-Hope.—At the meeting of the Stanford 
Parish Council on Thursday evening, the electric lighting question 
again came up for discussion on an application which had been lodged 
with the County Council by Mr. John Simpson, for permission to break 
up main roads in the parish for purposes of laying electric lighting 
mains 


Stretford.—A meeting of ratepayers was held on Wed- 
nesday last week, convened by the Urban District Council in response 
to a requisition to consider the desirableness, or otherwise, of accept- 
ing the offer of the Manchester Corporation to provide electricity in 
the district. Mr. J. Roberts, chairman of the Council, presided, and 
there was a crowded attendance, and at times there was a tendency 
on the part of certain ratepayers present to get up little meetings on 
their own account in various parts of the room. A report prepared 
by Mr. R. P. Wilson, C.E., of London, recommending Stretford to 
provide their own supply of electricity, was read. A resolution, 
adverse to this, was moved by Mr. W. Wardale, who recommended 
that Stretford should accept the offer of the Manchester City Council, 
which, after animated discussion, was carried by a large majority. 
The chairman demanded a poll of the ratepayers on the question. 


Sutton.—The Board of Trade has inquired what the 
District Council intends doing with its provisional order, as it has the 
desirability of revocation under consideration. The General Pur- 
poses Committee has discussed the question at length in connection 
with the Electrical Power Distribution Company’s application and 
Prof. R. H. Smith’s report. The Council has resolved that, having 
regard to Prof. Smith’s advice, the offer of the company to take a 
lease of the provisional order be accepted, subject to satisfactory 
— a arranged. The arrangement of terms is left with the 

ommittee. 


_Turkey.—An Imperial Iradé has been issued granting to 
Sir E. Ashmead-Bartlett a concession for the establishment, with a 
monopoly, of an electric lighting system in the towns of Salonica and 
Smyrna. 

Twickenham.—At the meeting of the District Council 
on 24th ult., the application of the Twickenham and Teddington 
Electric Lighting Company (Edmundsons’ Electricity Corporation, 
Limited) for an order to light their centres by electricity was dis- 
cussed, It was agreed to the Board of Trade if there was any 
objection to the Councils for the two districts uniting for the pur- 
a of obtaining an order, and it was agreed that, in the event of a 

vourable reply being received, that steps be taken to obtain an 
order with a view to proceeding with the electric lighting at an early 
date. It was also decided to oppose the application of which notice 
had been given. 

Walker.—At a special meeting of the Walker (New- 
castle) Urban District Council, held on Tuesday last (29th), a com- 
munication was read from the Walker Gas Company, asking the 
Council to come toa similar arrangement in 


leectric lighting of the district as that come to by Wallsend, and 


thus relieve the Council of the heavy expenditure that would be 
entailed by bringing the matter before the Parliamentary Committee. 
The Parliamentary agents of the Council wrote stating that they 
could see nothing in the terms offered by the gas company which 
would be of any advantage to the ratepayers. After discussion the 
meeting was adjourned, but it was agreed to sign the memorial apply- 
ing for a provisional order. 


Walthamstow.—On 25th ult. a Local (Government 
Board inquiry was held re the District Council’s application to 
borrow £36,490 for electric lighting. In explanation of the scheme 
it was stated that it was intended for the present to light nine miles 
of streets. Arc lumps would be placed in Hoe Street, High Street, 
Markhouse Road, Wood Street, and St. James’s Street, and in the 
other streets where the mains were laid they would utilise the exist- 
ing lamps, slightly altered. The number of lamps displaced by the 
arc lights would be 320, and the saving on each of the gas jets dis- 
placed he estimated at £1. The sum paid for the vastly improved 
arc lighting in the main thoroughfares would not exceed the cost 
now paid for gas. It had been decided also to wire the houses. Mr. 
Enright, the electrical engineer for the scheme, said he knew no town 
which possessed a greater chance of the electric light becoming a 
success, and seeing the high price they paid for gas, he thought they 
would effect a saving on the public lighting. Gas is 3s.10d. It was 
expected that 9,000 lights would be taken, and the income was esti- 
mated at £4,781 10s. The expenditure arrived at was £3,698, leav- 
ing a surplus of £1,082 10s. Mr. Enright said he felt convinced he 
had underestimated the income. 


Wealdstone.—The District Council is reproving the 
Harrow Electric Light Company for having laid mains beyond its 
area to supply the light to Greenhill Vicarage. The District Council 
is anxious to preserve the electric lighting powers for itself, and the 
company has been notified that it will have to disconnect the 
Vicarage when requested. 

Willesden.—Mr. E. Ruthven-Murray, the Council’s 
electrical engineer, has recommeded the adoption of a site at Lower 
Place for electricity works. 

Winsford.—Mr. W. M. Beckett, civil engineer, of Man- 
chester, has informed the District Council that a scheme for lighting 
the principal streets could be carried out for £7,700, and a complete 
installation for £12,000, and the Council has decided to apply for a 
provisional order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—A deputation from the Tramway Committee 
will next Tuesday inspect the Glasgow electric tramways. The 
information thus obtained will be serviceable to the committee in con- 
nection with the proposed electrical equipment of the Aberdeen 
system. 


Barnsley.—The Town Council will oppose the‘ applica- 
tion of the British Electric Traction Company, Limited,'to the Light 
Railways Commissioners for an order authorising the construction 
and working of light railways in the borough. The Corporation 
have refused consent to several similar applications, because they 
have not yet decided whether they will themselves apply for an 
order or consent to an application by a company. 


Bath.—At the last meeting of the Electric Lighting 
Committee, the chairman explained that with regard to the provision 
of electrical cars,a committee would shortly be called to consider the 
question. He could not say, however, whether it would be seriously 
entertained by that committee or not. 


Berlin.—The City Traffic Committee have made a report 
to the municipal authorities on the construction of underground 
railways in Berlin. The report gives a sketch of the following 
proposed lines, and their approximate cost. A circular line in 
connection with the Siemens high level line from Potsdamer Platz to 
Warschauer Briicke (as a sub-pavement line, 4,650 m.; high level, 
5,300 m.; tunnel, 500 m). East to west line, 7,900 m.eub-pavement 
line, and 250 m. tunnel. South to north line, 5,000 m. sub-pavement 
line, and 250 m. tunnel, the circle line being made use of for part of 
the way. These three lines comprise altogether 17,550 m. of sub- 
pavement line. The cost per kilometre would be, according to the 
tender of Siemens & Halske, £105,000, and according to the 
tender of the Underground Railway Company, £155,000. The 
tenders of these two companies for the 5,300 m. of high level line are 
equal, and amount to £68,500 per kilometre. The tenders for the 
1,000 m. tunnel are £262,500 per kilometre. The total cost of the 
lines would be about £3,000,000. The municipality is considering 
the proposal of the Traffic Committee. The sub-pavement railway 
will be after the pattern of the line constructed by Siemens and 
Halske in Buda-Pesth, and opened in May, 1896.—Llectro. Zeit., 
November 24th, 1898. 

Bristol.—In view of the reconstruction and electrical 
equipment of a large proportion of the Bristol Tramways Company’s 
system, the Sanitary Committee recently instructed the engineer, Mr. 
Mr. Yabbicom, to draw up a report as to the use of side or centre 
poles for the various streets. His statement was before the com- 
mittee last week, and it recommended the use of centre poles for a 
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good many streets, but in other parts where the kerbs were less 
than 36 feet apart, brackets were suggested. Except in special cases 
the Committee will not utilise the tramway posts for arc lightinz, 
as the resultant saying would not be very great. 


Cardiffi—Last Friday the Tramways Committee again 
considered the question of electric traction. The sub-committee, 
which has been going into the matter for some time, is completing 
the report upon its inquiries, and will submit it shortly. It seems to 
be necessary to visit one or two places to see the trolley system at 
work, as it is thought unsightly. 


Coatbridge and Airdrie.—A special meeting of the 
Airdrie Town Council last week considered correspondence from the 
New General Electric Traction Company regarding their electric 
tram scheme. After discussion it was agreed meanwhile to join with 
Coatbridge in supporting the British Electric Trection Company's 
echeme in Parliament. 


Cork.—At last week’s meeting of the Corporation the 
city engineer (Mr. H. A. Cutler) submitted a report re the electric 
trams. He stated:— I am informed that the Board of Trade 
inspection of the rsa is likely to take place next week, and as 
the work is not yet completed to my satisfaction, I would recommend 
the Council to oppose the license for running powers except a sum 
of money, say, £500, is deposited by the company with the city 
treasurer to cover the cost of any work remaining to be done.” 


Dublin.—Sir F. Marindin, on 25th ult., held a Board of 
Trade inquiry into the application of the Dublin and Southern Dis- 
trict Tramways Company for permission to run the electric cars 
between Dublin and Dalkey, vid Blackrock, at an increased rate of 
speed. Considerable evidence was given. 

On 21st ult. the electric equipment being completed, a trial trip 
by an electric car was made from Dublin to Donnybrook. “ 


Diisseldorf and Crefeld Light Electric Railway.— 
On the 10th of last month, this line and the bridge over the Rhine, 
built in connection with it, were opened to traffic. The electric 
part of the work was carried out by Siemens, Halske & Co. The line 
runs from Haroldstrasse, in Diisseldorf, to Rhinestrasse, in Crefeld, 
and has a total length about 19} miles, 11 miles run on a special per- 
manent way, and the rest on the streets. The steepest gradient is 
25per cent. Since ordinary railway waggons for private branch 
lines had to be run on the line, the full ordinary gauge had to be 
adopted. The overhead trolley system is used throughout. The 
motor-cars for long distances have each two motors of 35 H.P., and 
those for local traffic are furnished with 20-H.P. motors. The power 
station bas a dynamo output of 360 kilowatts, and an accumulator 
sub-station. The accumulator batteries have an output of 118:8 kilo- 
watts. The construction of the permanent way was commenced in 
July, 1897, and also the building of the power station. The laying 
of the rails was begun early in 1898. In order to compete with the 
State railway through Neuss to Orefeld, it was necessary to do the 
distance in less time, and this could only be done by running at 
speeds which were not permissible on the ordinary roads. Hence the 
necessity of constructing a special permanent way. Over this part 
of the line the ranning speed is about 26 miles an hour. The bridge 
over the Rhine consists of two great arches, each 180 m. span, and 
a built partly of iron and partly of steel, the total cost being 


Greenock,—The Greenock and Port Glasgow T'ramways 
Company have given notice that they intend making application for 
power to use electrical haulage on the tramways, and for wo:ks and 
apparatus for generating, storing, and distributing electricity. The 
Police Board have already decided to introduce electricity, so that 
= Tramways Company will probably get their supply from the 

wn. 


Light Railways.—The Hastings, Bexhill, and District 
Light Railways (Electric) Company, Limited, intend making appli- 
cation this month for an order to construct light railways from 
Hastings to Bexhill and various parishes in the county of Sussex. 
The Isle of Thanet Light Railway (Electric) Company, Limited, are 
applying for an order to construct light railways from Ramsgate 
and elsewhere to Garlinge, Westgate, and Birchington. The Finchley 
District Electric Traction Company, Limited, is applying for an 
order to construct light railways from Archway Tavern to Hendon, 
Willesden, and elsewhere (parishes of St. Mary, Islington, Hornsey, 
Finchley, Willesden, and St. John, Hampstead). The Southend-on- 
Sea Corporation are applying to the Commissioners for an order 
authorising light railways in the parishes of Prittlewell, Leigh, and 
Southchurch. This scheme has been already mentioned in the 
Revirw. Mr. T. Nevins, of East Orange, New Jersey, is applying 
for an order for the Cheltenham and Woodmancote light railways. 

The Imperial Tramways Company is applying for an order for the 
construction of Middlesbrough, Stockton, and Thornaby electric 
tramways and light railways extensions. The towns to be touched 
by the systems are Stockton-on-Tees, Preston-upon-Tees, Eaglescliffe, 
Middlesbrough, Ormesby, Normanby and Eston. 


Liverpool.—It is stated that about 20,000 passengers 
travelled in the cars on the Dingle electric line on the opening day, 
and that there hasbeen a large and steady trafficeach day since. The 
general result of the inauguration has been so satisfactory that public 
opinion is in favour of a general extension of the system. From a state- 
ment made at a meeting of the Tramway Committee, it would appear 
that there was an increase in the passenger traffic of about 170 per cent. 
and in receipts about 136 per cent. since the change cn this parti- 
cular route from horses to electricity. 


Liverpool.—Mr. A. B. Holmes, the electrical engineer, 
has been requested to consider and report what price the Lighting 
Committee should charge the Tramways Committee for the electric 
power supplied to the electric cars. 


London United Light Railways.—The details of the 
light railways in Middlesex, proposed to be constructed by the 
London United Tramways Company, Limited, under orders from the 
Light Railway Commissioners, were published this week, and are 
more extensive than at first imagined. The scheme embraces the 
construction of a light railway from Acton, through Ealing to 
Hanwell, to connect the tramway along Uxbridge Road to the 
light railway authorised to be constructed between Hanwell and 
Uxbridge, thereby affording an unbroken line from Shepherd’s Bush 
Common to the Middlesex boundary at Uxbridge. The other lines 
are centred in and around Twickenbam. The main line, which will 
be laid if the order bs obtained, will leave the London Road near 
Brentford, and, traversing Twickenham Road, will pass through 
Isleworth to Twickenham, acd thence through the main streets of 
that town to Twickenham Common, where it will diverge, one line 
going through Teddington and Hampton Wick, touching Kingston 
Bridge to Hampton Court, where it will be joined by the second 
line, which will have approached the same spot by way of 
Hampton Road, passing through Hampton Hill and Hampton 
Town. The third section is a line to commence in the centre 
of Twickenham, and following Richmond Road, terminate at 
Richmond Bridge on the Middlesex side, and the fourth section will 
run from the Hounslow end of the authorised electric tramway to 
Babes Bridge, the westernmost point «f Hounslow Heath, and mid- 
way between Hounslow and Staines. The last named ic placed in the 
scheme in pursuance of a pledge given the Hounslow District Council 
last year that the line should be ‘continued towards Staines. The 
length of lines to be laid is 12 miles, the gauge is 4 feet 84 inches, 
and the power proposed is either electrical, or some mechanical means 
approved by the Board of Trade. The terminus of all these lines in 
London will be at Shepherd’s Bush, and asthe London County Council 
have agreed that the London Uaited Company may use electrical 
power over the existing Shephe:d’s Bush line, there will be an un- 
broken electrical line, which, teing in close contiguity to the Central 
London Electric Railway, will open up a direct and easy means of 
communication and travelling with the City from the suburbs of 
Middlesex. 


Southampton.—The County Council has resolved that 
Mr. Kincaid be asked to submit at an early date, a full and detailed 
report and estimate of the entire cost of constructing and equip- 
ping the lines for electric traction on the overhead system. 


Wolverhampton.—It would seem that the Wolver- 
hampton tramways scheme is not to be passed into law without 
opposition. A special meeting of the Wolverhampton Town Council 
was held on Monday afternoon for the purpose, among other things, 
of considering the Tramways and other Bills now being promoted in 
Parliament. The town clerk (Mr. Horatio Brevitt) stated that since 
the cbjects of the Tramways Bull had been announced the Corpora- 
tion had, during the past week, been surrounded by notices on the 
subject, and amongst these he mentioned one on behalf of the 
Wolverhampton and Dadley Tramways Company to reduce their 
gauge from 4 feet 84 inches to 3 feet 6 inches, and also for powers to 
work them when altered. There was another notice of an applica- 
tion by the British’ Electric Traction Company for an order under 
the Light Railways Act to construct a light railway from the 
Fighting Cocks to Bilston to join the Wolverhampton tramway at the 
Bilston terminus, and from there to the borough boundary. Under 
this scheme also the gauge of the Dudley and Wolverhampton Tram- 
ways Company’s lines would be reduced, and the light railway would 
communicate with those lines at Bilston and Willenhall. The same 
company were applying for power to reduce the gauge of the Sedgley 
tramway and to use electric traction, the energy to be obtained 
whence is not stated. These were matters, said the town clerk, 
which required the Council’s very careful attention, and they were 
likely to come before the public at a very early date. A resolution 
was passed giving the town clerk power to do whatever might be 
considered by him right to safeguard the interests of the Corporation 
in the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


American Trans-Pacific Cable——The special corre- 
spondent of the Daily Telegraph says:—“ The general belief ia 
administrative circles, based on advices from Paris is, that Germany 
will acquire the Caroline Islands, with the exception of such as are 
ceded to the American Government for a cable station. This report 
gains some support from the fact that, by annexing the Caroline 
group, the Germans are only rounding «ff the possessions which they 
ae gained in the neighbouring group, the Marshall 

nds. 


Bedford Telephones.—The Corporation of Bedford re- 
cently applied to the Postmaster-General for a telephone license. 
The Duke of Norfolk, in reply to the application, says that he is 
unable to accede the request, as “he is advised that municipalities 
are not empowered to work such businese.” 


(Continued on page 831.) 
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of power is imp2rative. Moreover, the whole of the 
printing necessary in the conduct of the sweetmeat 
business is done on the premises, and a printing machine 
and a guillotine, that most trying of apparatus to a motor, 
are employed. 

The factory being newly erected it was possible to arrange 
in the first instance for the introduction of electrical 
machinery, thus in a great measure dispensing with the neces- 
sary arrangements to suspend shafting and its accompanying 
gearing. Qaite recently we had an opportunity of inspecting 
the whole of the factory under the guidance of Mr. A. H. 
Howard, of 2, Queen Anne’s Gate, Westminster, the con- 


THE USE OF SINGLE-PHASE ALTERNATING 
CURRENT MOTORS. 


Ir is apparent that single-phase alternating motors have 
arrived at a practical stage. A good many people have said 
that they have been good enough to use for some time past, 
but the average man refused to accept the mere ipse dizi of 
an alternating motor advocate, and, what was of prime 
importance, the engineers of alternating current supply 
systems did not regard their introduction on to his circuits 
with much enthusiasm. But if practical examples go for 


Sopa WATER MACHINE DRIVEN BY Morors. 


anything, we are in a fair way to remove many of the mis- 
givings—we hesitate to call them prejudices—that have 
existed. 

Probably the most notable use of single-phase motors in 
this country, is that for driving the whole of the machinery 
of a large sweet factory at Hammersmith, and, what is of 
especial interest, the necessary energy to drive the motors is 
obtained from the public supply mains. The factory in 
question is that of the well-known sweet makers, Faller & Co., 
and it is somewhat surprising to find the making of sweets 
necessitating so great a variety of machinery. But when 
chocolate is mixed in hundred weights, and eggs 
beaten by the hundred, it is evident that some form 


sulting engineer to Messrs. Faller, and Mr. Geipel, of Messrs. 
Geipel & Lange, who have carried out the electric work. 
There are in all 14 motors, each of which, with one or two 
exceptions, drives a separate machine. These vary in horse- 
power from 7 H.P. down to } H.P., and as we have already 
mentioned, are operated by current supplied by the Hammer- 
smith Vestry at a pressure of 110 volts alternating, with a 
periodicity of 50. They are of the well-known Brown- 
Boveri single-phase type, fall descriptions of which have 
appeared in these columns. The smaller motors are started 
by means of a resistance, while for the larger sizes the usual 
condenser is employed. There is little doubt that the 


motors are started in astrikingly easy manner. Some of them 
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start on a loose pulley, but this practice is slightly varied in the 
case of the lift motor, which of 2 H.P. starts up readily with 
the whole of the belting and gearing thrown on, the starting 
current not exceeding the full load current. It is stated 
that at times the load on this motor has been doubled occa- 
sionally, yet there has ben no breaking out of step nor any 
damage whatever t> the motor. The motors are fitted with 
self-oiling bearings, and the conditions are sufficiently 
trying for the motors; they are occasionally bespat- 
tered with sticky 
sugar and chocolate, 
but the operation 
of turning tkem 
into a form of 
caramel does not 
appear toaffect their 
working. 

The speed of the 
factory machinery 
being slow, it was 
found necessary to 
adopt some form of 
speed-reducing gear 
The three following 
alternatives were 
considered by the 
contractors :—Spur 
gearing, worm gear- 
ing, and belting. 
The first two were 
objected to, chiefly 
owing to the diffi- 
culty of designing 
special gearing to 
meet the different 
speed of each ma- 
chine, and it ap- 
peared that belting 
offered the easiest 
solution. This, 
however, involved 
the use of a 
countershaft, and 
as it was specially 
desired to obviate 
the unsightliness 
and trouble due to 
countershafts fixed 
on ceilings, it was 
decided to use a 
special form of 
gear patented by 
Messrs. Geipel and 
Lange, which has 
for its object the 
transmission of 
power from the 
motor to the ma- 
chine by exceed- 
ingly short belts. It will be seen from the sketch of the 
gear that it consists of a swivelling countershaft which can 
be adjusted by means of a hand wheel to give the exact 
amount of tension required for the two belts. By turn- 
ing the hand wheel in one direction the standard is inclined 
forward, thus loosening the belts and permitting the motor 
to sta:t light. When the motor is started the hand wheel 
is turned in the reverse direction, which moves the standard 
backwaids, thus tightening the belts. This operation is 
necessary only when starting up on full load. The gearing 
is compact and takes up but little floor space, and what is of 
importance, no trouble whatever has been experienced by the 
employ¢s either in operating this gear or in starting and 
stopping the motors. 

It was decided to adopt a separate motor for each machine 
for the following reasons :— 

1. Because it was important that the very best light should 
be thrown on to the work, and this is not possible with 
overhead gearing and belting. 

2. Because the machines are scattered, and are in many 
cases a long distance apart, which under another arrangement 
would have necessitated running long lines of shaftiog, 


Lirt Moror. 


= the conseqient serious ard continual loss of power 
therein. 

The suitability of the separate motor system in this 
particular case is amply demonstrated, for it is found that 
most of the motors are standing for a very large fraction of 
the whole time, and consequently no power is beiog lost, as 
would be the case if a large motor were employed for driving 
the whole of the machines by long lines of shafting. 

The supply from the public mains is brought to a switch- 
board on the ground 
floor, from whence 
branch mains ra- 
diate throughout 
the building. 

The factory is 
lighted throughout 
by electricity, there 
being about 260 
lights. The whole 
of the wiring ison 
the well - known 
Andrews Safety 
Concentric System, 
the lamps being 
arranged in small 
groups, while each 
motor has its own 
circuit direct from 
the main switch- 
board, on which are 
grouped all of the 
fuses, so that there 
are no fuses what- 
ever scattered 
throughout the 
building. 

We reproduce 
some of the most 
characteristic in- 
stances of machine 
driving at Faller’s. 
The egg - beater 
which is a very 
different machine 
to what was used 
in our grand- 
mother’s time, is 
driven by one of the 
small motors, and it 
is apparent that the 
operation requires a 
considerable varia- 
‘tion in speed ; the 
motor to 
a large pulley, from 
the belt 
drives on to a 
speed cone pulley, 
the various speeds 
being then controlled by a hand wheel. In this instance the 
balt slackening mechanism is fixed on the wall, behind the 
machine being the starting switch and resistance. 


GEIPEL AND LANGE’s GEAR FOR Enectric Motors. 


The lift driving motor is an interesting examp'e because, 
as we have indicated before, it starts with the various pulleys 
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and belts on, which, through the medium of large pulleys 
and shafting, drive on toa drum which operates tae winding 
gear of the lift. This machinery, it is parhaps hardly 
necessary to point ou}, is in almost constant use. It will be 
seen that the motor is provided with bed rails, which. enables 
be een to be altered through the medium of a hand 
wheel. 

Among the most trying work done by motors in this 
factory is that of the nougat mixer. In the illustration 
will be seen, above the pan, sets of blades, these are 
lowered and operated by the motor in different directions, 
ani the material which they stir is very heavy. The 
tightening gear is fixed on the floor alongside the 
machine. Soda water making is apparently a somewhat 
complicated process, for in the machine we have illus- 
trated two motors are necessary, one presumedly pump- 
ing the gas and the 
other rotating the 
mechanism con- 
tained in the 
cylinder. The 
“cake mixer” is 
provided with a 
neat arrangement 
of driving; here, 
again, to give the 
necessary reduction 
in speed, the motor 
drives on to a large 
pulley, from whence 
the belts are con- 
nected to loose and 
fast pulleys which 
drive the spindle 
carrying the mixing 
blades. 

There are 
numerous other 
applications which 
we cannot illustrate, 
for example, the 
making of chocolate 
requires moder- 
ately low tempz2ra-. 
ture, this in summer 
can only be obtained 
by blowers, or aic 
extractors, and these 
are driven by elec- 
tric motors. Then, 
again, quite a large 
motor is used to 
driveacream beater, 
and eddition 
there are printing 
presses driven in a 
similar manner. Oa 
the occasion of our 
visit we witnessed 


ELECTRIC AUTOMOBILES. 


Soon after the first boom in automobiles, we expressed the 
opinion that in the present condition of electrical accumu- 
lators, the automobile for the country was that driven by 
hydro-carbon internal combustion engines, but that for cities, 
especially those with smooth asphalt roads, the electrical car 
had the better prospects. The Llectrical World, of New 
York, has come to the same conclusion, and has devoted a 
considerable space to automobiles in a recent issue. Com- 
paring French and American electrical car, our contemporary 
thinks American cars are more simple, and that the French 
strive after too many little refinements in advance of their 
time, and so court breakdowns. The French try to recupe- 
rate the battery on down-hill running ; yet they use plain axles, 
and Americans use 
ball orroller-bearing 
axles. Americans 
control speed by 
variously grouping 
the batteries; the 
French run in series, 
and use all sorts 
of mechanical con- 
trivances to vary 
speed. A review of 
the position of the 
electric car was 
made in a paper by 
Mr. Appleton before 
the Engineers’ Club, 
of Philadelphia. It 
was in 1894 that 
Messrs. Morris and 
Salom built their 
first car in Phila- 
delphia. It weighed 
4,250 lbs.; the 
battery weighed 
1,600 Ibs, and 
could run the car 
50 to 100 miles on 
one charge. The 
motor was 3 H.P. 
nominal, but 
capable of 9 H.P. 
for a short time. 
It weighed 300 lbs., 
and a speed of 15 
miles was attained. 
These figures meant 
that 1,000 lbs. of 
load could be run 
for y5-H.P. at 10 
miles per hour. 
Their next venture 
was the electrobat, 
of only 1,700 lbs., 


the menstarting and 
stopping machines 
without the least 
trouble or visible 
excitement. There 
is no doubt that the whole system of driving at Faller’s factory 
forms an interesting example of what can be done with 
single-phase alternating motors. 


American Society of Mechanical Engineers.—The 
above society opened its session at New York City by a con- 
ference commencing on Tuesday, 29:h ult., and closes 
to-day. Among the subjects considered were the follow- 
ing :—“ Improvements in Steam Boilers,” by W. B. Le 
Van; “Valve Gear of the Willans Eogine,” by J. A. F. 
Svenson ; “Calorific Power of Weathered Coals,” by R. 8. 
Hale; “ Specific Heat of Superheated Steam,” by R. C. 
Carpenter. Among the queries set down for debate were:— 
“On how small a tool does it pay to put an individual electric 
motor?” and “Is it of real advantage to submerge the smoke- 
box of an upright boiler to prevent expansion of the tubes ?” 


Motor Driving EcG BEATER. 


with two 1}-H.P. 
motors on the front 
axle, and a battery 
44 13-lb. cells of 
50 ampere - hours 
capacity, capable of a mileage of 25 per hour on one charge 
at 12 miles per hour. The present vehicles, of which 
soon there will be 50 cabs and 50 broughams at work 
in New York, are of similar design to the cabs already 
worked in New York. 

At 12 miles per hour they only take an average of 2} 
H.P, and vhey have a capacity of 40 miles, and can 
mike six or seven miles an hour up an 8 por cent. 
geade. ‘Their paeumatic tyres ace 5 inches diameter, 
and are inflsted to a pressure of 120 lbs. With 44 cells 
an ordinary 110-volt circuit can b2 used for charging, 
and batteries are charged in situ. They require 3 to 3}, 
hoars for recharging, and the current starts again at 40 to 
50 amperes, falling off to 10 as the counter E.M.F. 
builds up. 

Electrically propelled vehicles are being prepared for use 
ia Chicago, in which wooden wheels and solid rubber tyres 
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will be employed, 
as requiring less 
power than pneu- 
matic tyres. The 
future of the auto- 
mobile electric car- 
riage is hopefully 
considered. 

Considerable in- 
formation is com- 
piled from various 
French sources in 
the same issue. 
TherecentTuilleries 
Exhibition seems to 
show that a really 
successful electric- 
ally propelled 
vehicle is coming 
to the top. This 
competition was for 
the purpose of 
showing if a car- 
riage could be de- 
veloped for Paris, 
and the result has 
been a large order 
from the Paris Cab 
Company. 

An ordinary 
Paris hack averages 
65 km. daily travel, 
of which 45 km. 
are useful work, the 
remainder being 
empty work and 
“crawling.” The 
day is 16 hours. 
These were the 
conditions to be 
filled. The tests 
covered nine dayr, 
and were made over 
three different 
routes, embracing 
hills ard bad pave- 
ments. We have 
previously described 
these tests. 

All the electrical 
vehicles had Fulmen 
accumulators, and 
only one gasoline 
vehicle persevered. 
The conclusions 
drawn as to the 
accumulators, <c., 
may here _ be 
abstracted. 

The coefficient of 
traction on good 
hard dry macadam 
is 00253 to 0°0344 
for iron tyres, and 
0°0228 to 0°0299 
for solid rubber, 
and 0°0208 to 
0°0248 for pneu- 
matics. The value, 
0°025, is fixed upon, 
and a vehicle of 
2,000 Ibs. total 
weight to travel at 
12 miles per hour. 
This implies 880 
foot - pounds per 
second, which, at 
70 per cent. 
efficiency, calls for 
1,700 watts, or 
142 watt-hours per 


ALTERNATING CURRENT Motor pRiviING NovuGAt MIXER. 


ton mile. An 
accumulator dis- 
charging normally 
at 43 watts per 
pound of total 
weight, will weigh 
377 lbs. per ton of 
total weight. At 
9 watt-houws per 
pound, the limit of 
distance will be 
24 miles per charge. 
A curve is plot- 
ted for an accumu- 
lator weighing from 
0 to 2,000 lbs, 
capable at 9 watt- 
hours per pound of 
a maximum of 137 
miles, and the useful 
work in ton miles, 
which is the pro- 
duct of the useful 
weight by the dis- 
tance. The maxi- 
mum of this curve 
is at 1,000 lbs. for 
weight of accu- 
mulator. Hence 
50 per cent. is the 
maximum economic 
weight, and 20 per 
cent. is the lowest, 
as below that the 
machine will not 
run at speed. At 
30 to 40 per cent. 
the distance is 40 
to 56 miles at 12 
miles velocity, on a 
level, and gradients 
would reduce this. 
Falmen cells are 
of pasted type, and 
therefore light, 
though more fragile. 
Bat capacity per 
unit of weight is 
very important. 
There is a tramway 
in Paris where 
8,664 ampere-hours 
are consumed on a 
round trip, and 
1,682 are recovered 
on down grades. 
Here it pays to use 
cells of 2 to 24 
ampere-hours 
capacity per pound, 
with a 2} ampere 
rate. Automobiles 
must give 6 to 7 
ampere - hours per 
though 
capable of only 
14 ampere 
per pound. t 
requires 624 lbs. to 
furnish a useful 
kw.-hour. Recovery 
of energy is possible 
within bounds. 
Falmen plates have 
each 24 rectangular 
tablets of active 
material held in a 
grid of lead anti- 
mony alloy by 
bevelled edges. The 
plates are ;",-inch 
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thick, and contain 31 bg: cent. in the grids, 39°3 per cent. 
of active material, and 29°7 per cent. in negative active 
material. 

The discharge rate is specified as 0°065 ampere per square 
inch of positive for five hours’ continuous discharge, but 
they can furnish double, and for short periods four times the 
normal rating. 

The normal values of a Fulmen cell are given:— 


Discharge rate, amperes + 1:36 per pound of total weight. 
Useful watts ... ese <<, 
Weight per kw. of storege... ... 417 lbs. 

» kw.-hour eee eee 83 


At 5 watts discharge per pound the stored energy will fall 
to 9 watt-hours per pound ; the efficiency would be reduced. 
Cells entirely run out may be charged at 2 amperes per 
pound, reducing to } ampere at the end of the charge. ‘he 
makers recommend a constant potential, sey, 100 watts for 
44 cells for seven hours, the rise of counter E.M.F. auto- 
matically reducing the feed. Down-hill recharging is not 
advised. It racks the cells, especially if used as a brake 
action. 

Various cars are described and their weights given, which 
in one case is as much as 4,000 lbs. and in none under 
2,000 lbs., of which the cells make up about 30 per cent. 
There is one point has not received attention. We refer to 
accidents. It would be a very serious matter to be run over 
by a 2,000-lb. cab, of which over half the weight is on one 
pair of wheels. The victim would have over 500 ibs. load 
on him. We have yet to see an automobile guarded in any 
way from running over people, and this will have to be done, 
or motor cabs will become unpopular owing to the accidents 
they will cause. 

Even a Gladstone could not jump up and run after the cab 
for its number. It would be necessary for the brutal 
Parisian cabby to moderate his present tactics of running 
down all and sundry, and meandering sinuously over the 
whole breadth of a street. 


(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 826.) 
American Trans-Pacific Cable——In the reports of the 


negotiations of the Paris Peace Commission we observe that the 
American commissioners lay stress on the cession of the Island of 
Quam, which is one of the Mariana or Ladrone Islands, and also upon 
the acquisition of the Island of Kusaie (which is also known as Strong 
Island and Ulan), in the Caroline Archipelago, as a naval and cable 
station. The United States also claim cable-landing rights at other 
places in Spanish jurisdiction. A few months ago we pointed out that 
the Eastern Extension Telegraph Company had acquired cable- 
landing rights from Spain for all the Spanish Islands in the Pacific, 
as well as an absolutely exclusive right to lay cables from Manila 
to Hong Kong. As a consequence of the war, these rights, 
designed to hinder competition, have fallen to the ground, and 
the American Government are now making arrangements for a 
cable across the Pacific to the Philippines, vid Honolulu, the 
Marshall Islands, Kusaie, and Guam Island. The monopoly of 
communication arranged by the Eastern Extension Company 
between Hong Kong and Manila cannot be sustained under the 
change of ownership of the Philippine Islands; more especially when 
it is borne in mind thatthe United States squadron at Manila derived 
no benefit from the existence of the cable in question. As far as 
monopoly of the landing right at Hong Kong goes, there is a clause 
in the agreement entered into between Her Majesty’s Government 
and the Eastern Extension Telegraph Company, in which the Govern- 
ment reeerve the right to permit the laying of cables by others “in 
the general interests of international telegraphic communication.” 
As regards the American cable, we find that it would have a total 
length of about 7,800 miles, and that the longest section would 
be considerably shorter than the majority of the cables across the 
Atlantic. The cost would nct be great, much less, indeed, than 
the capitalised value of any two cables belonging to the 
Atlantic pooled companies. It has been estimated that the laying of 
this cable would allow of a reduction of rates to Chinaand Japan of 
about 33 percent. A branch line from Kusaie Island to Cocktown, in 
Queensland, would give Austzalia the benefit of reduced rates, and, in 
case of difficulties with the existing companies in the China Seas, a 
short line from Manila to Formosa would afford direct and indepen- 
dent connection with the Japanese Government system of cables, 
which also connect with China at Foochow. 


German Cable to China.—The Pekin correspondent 
of the Frankfurter Zeitwng strongly recommends the laying down of 
another cable between China and Europe, and, of course, urges that 
the work should be undertaken by German capital. According to a 
financial daily, at the end of his interesting communication he 
remarks :—“ The laying of a cable along the Chinese coast appears to 
me to be the best and safest undertaking that now presents itself in 
China, German industrial circles should be urged to give the oppor- 
tunity all the attention it deserves. The German Government would 
no doubt gladly support the enterprise. A German cable to China 
would increase the prestige of the German name, would further the 
aims of German policy, and, according to all appearance, would be a 
paying undertaking.” 


Indian Telegraphs.— In a recent issue Jndian 
Engineering stated that the Government Telegraph Department 
(exclusive of State traffic) earned 2°44 per cent. on the capital outlay 
in 1897-98, including State traffic, 7:19 per cent. It expended 
£160,000 on capital account during that period. Since 1892-93, 
28,000 miles of wire have been added, and the number of offices has 
risen from 2,553 to 3,802. The increase in the number of messages 
over 1896-97 have been 124, and in the value thereof 29 per cent. 
In private inland mesrages the increase in number was 845, and in 
value 5°65 per cent. In ten years the number has increased over 94, 
and the value 77 per cent. 


Telegraphic Interruptions and Repairs:— 
CaBLzEs. Down. Repaired. 
West Indies— 
St. Lucia-St. Vincent ... Sept. 24th, 1898... 
Amazon Company’s cable— 
Cable beyond Gurupa... June 8th,1898 


Saint Louis-Novonha Oct. 17th, 1898... 
Para-Maranham ... Nov. 15th, 1898... 
LanDLINES. 
Majunga-Tananarive Nov. 22nd, 1898 ... eas 
Saigon-Bangkok _... Nov. 27th, 1898 ... Nov. 28th, 1898. 


A Trans-Pacific Cable.—A Dalziel Paris telegram to the 
Globe says that a Washington despatch to the New York Herald 
(Paris edition) states that now peace has been assured, the project for 
a trans-Pacific cable will be taken in hand immediately by a company 
which has already been formed for the purpose. The proposed cable 
will connect San Francisco with Honolulu, and thence to Manila, vid 
Guam. The stretch between Honolulu and Guam is, however, in the 
opinion of the engineers, too great, being some 500 miles longer than 
any existing cable, consequently it has been decided to try and obtain 
the island of Ualan to serve as a stepping stone. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnsley.—December 12th. The Corporation is inviting 
tenders for the supply and erection of (1) Lancashire boilers and Green’s 
economiser ; (2) engines, dynamos, switchboard, condensers, fzed-water 
pumps, balancing transformers, boosters, piping, tanks, crane, witing of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 
Water Street, Liverpool, on payment of £1 1s. for each section, 
returnable as usual. 


Beckenham, — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our “ Official Notices ” November 18th. 


Dublin.—December 5th. The Dublin 
Com: is prepared to receive tenders for the supply of gene: 
preg Soe Ko car fittings, iron, steel castings, oils, electrical 
supplies, &c., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and patterns seen, at the company’s offices, 
9, Upper Sackville Street, Dublin, from November 15th to December 
2nd. Forms of tender 1s. each. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 
H.P. at Richmond District Lunatic Asylum. See our “ Official 
Notices” November 18th for particulars. 


Electric Trams,—Tenders are being invited, says Tenders 
and Contracts, for the construction of a pier and electric trams, in 
conjunction with the Concessionaire, on promotion lines. Address, 
in first instance, to “F.K.T.,” at Horncastle’s, Cheapside, London, 


Fleetwood,—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our “ Official Notices ” this week for particulars. 
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France.—December 6th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply of 
100 tons of galvanised iron wire 8 mm. diameter, 30 tons of galvanised 
iron wire 5 mm. diameter, and 80 kilometres of submarine cable core. 
Tenders to be sent to Le Sous-Secretariat d’Etat des Postes et des 
rn A a Rue de Grenelle, 103, Paris, whence particulars may be 
obtair 

Salford.—December 15tb. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the following 
plant for the Electric Light Committee. Section (1) boilers; (2) 
engines ; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shoreditch.—December 13th. The Vestry want tenders 
for six direct-current rotary transformers. See cur “ Official Notices ” 
November 25th, 


CLOSED. 


‘dinburgh.—The following tenders are accepted by the 
Corporation for the supply of generating plant for the electricity 
works :—Six engines and dynamos, Messrs. Mather & Platt, Limited ; 
seven boilers, Messrs. Sinclair, Leith; six boilers, Messrs. D. Stewart 
and Oo., Glasgow. 


FORTHCOMING EVENTS. 


Monday, December 5th—At 8 p.m. Society of Arts. Cantor 
Lecture No. 3 on “ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial generation of acetylene ; the types of 
generator in use; the actions taking place in acetylene 
generators, and the effect upon the gas produced ; the 
purification of acetylene for domestic consumption. 

At 5 p.m.— Royal Institution of Great Britain. 
monthly meeting. 

Tuesday, December 6th.—At 8 p.m. Réntgen Society, at 11, Chandos 
Street, Cavendish Square, W. Discussion on “ Derma- 
titis in Relation to Rontgen Ray Work,” introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read short 
papers on the subject. 

At 8 p.m.—The Institution of Civil Engineers. Time 
mitting, paper by Mr. Francis Fox, M.Inst.0.E., on “The 
Ventilation of Tunnels and Buildings.” 

Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 

Thursday, December 8th.—At 8 p.m. The Institution of Electrical: 
Engineers. “Improvements in Magnetic Space Tele- 
graphy,” by Prof. Oliver Lodge, D.Sc., F.R.S., member ; 
and if time permit, “Telegraphy by Magnetic In- 
duction,” by Sydney Evershed, associate. 

At 8 p.m.—The Northern Society of Electrical Engineers. 
Paper on “ Superheated Steam and its Application on 
Steam Engines,” by Mr. Paul Schou. 


NOTES. 


Institution of Junior Engineers’ Transactions.— 
The Record of Transactions of the Institution of Junior 
Engineers (Vol. vii., 1896-97, 10s. 6d.) is a presentable 
volume in appearance, but it is also an exceedingly useful 
and interesting volume when one considers the amount of 
knowledge that is stored within it in so convenient a form. 
The papers read during the session to which the book is 
devoted are :—“ Electric Central Station Working,” by 
P. W. McDougall; “Comparisons of Similar Structures, 
Large and Small,” by Prof. A. Barr; “Construction of 
High-class Bridge and Girder Work,” by J. A. Macpherson ; 
“Protection of Buildings, &c., from Fire,” by W. R. 
Beckton ; “Cycle Construction,” by Alfred W. Marshall ; 
“ Electrical Railway Signalling,” by L. G. Ferriera ; also the 
presidential address, by Sir A. A. Binnie. Considerable 
interest is added by notes of the various places and 
works visited by the members, and in this connection 
details are given of the Deptford electricity station, the 
Hotel Cecil and its electrical plant, the Electric Welding 
Company’s works at Pimlico, Shoreditch electricity 
works, ens eee tramway, and Dublin and 
Belfast electricity works. 


Live Steam Feed Heating.—Our contemporary, the 
Engineer, always poses as the holder of a kind of mystery 
bag when dealing with questions relating to steam economy. 
Again does it raise the question of live steam feed heating, 
but makes no headway, though it makes one remarkable 
statement. It is generally admitted that heat transmission 
through plates is greater where the water is hot, either 
because the water is more mobile and sweeps freely over the 
heated plates or from some occult reason. We might add 
to this explanation that where all the heat goes directly into 
steam forming—not into heating water—steam will be 
formed directly upon the plates, and in escaping must pro- 
duce currents which would never form where water was 
being heated. The bold statement we refer to above is that 
the injector is not a source of economy as efficient as 
the live steam heater. The injector is a live steam 
heater, but it does not heat the water to the point 
of ebullition, whereas a heater may do so, and probably this is 
the only explanation of the less efficient action, which seems 
good enough to raise to the dignity of another mystery. As 
regards the greater efficiency of hot water as a heat absorber, 
quite apart from the question of mobility, we have before 
stated that it is probable that heat will be found to be better 
transmitted from a hot to a hot substance than from a hot to 
a coldsubstance. We may argue that there is a heat refractive 
action, due to temperature difference, and that heat will not 
8o readily pass a point of great difference. It would seem 
nothing very wonderful if this idea should be proved to be 
a fact. If experiments should ever be made to discover the 
full facts as regards live steam heating, it might be well to 
carefully note the flue gases.. We should ordinarily expect 
better combustion and more heat generated in a warm 
than in a cold furnace. It is rather late in the 
day to call for separate vessels in which to heat 
the water and make the steam. This side of the 
question has been understood for years in Lancashire 
and Yorkshire, where no large power station or factory 
is without its economiser fiue-feed heater, but coal is cheap 
down there, and is often bought at five shillings per ton. In 
the south, where it costs twenty shillings, the value of the 
economiser is doubted, and when the writer was last in a 
certain electrical station in London and saw the economiser 
out of work, he was informed that that thing was no use 
after a water-tube boiler, as the boiler would take out every- 
thing that could be got out of the gases. This is the sort of 
thing that many advocates of water-tube boilers do not 
hesitate to put forward regularly. As we have heard ii said 
it is easier to sell a fuel-saving appliance where fuel is cheap 
than where it is dear, and the constant practice of economy 
has lead to the conviction that feed must be hot, whether 
heated by live steam or by waste gases. But it is a trifle 
ridiculous to read arguments to-day that there is an 
economy in hot feed, as compared with cold. Yet, 
apart from the further heating of live steam, the 
primary question is still argued. Extreme theorists will 
tell us that an explanation of the effects of live steam 
heaters is found in the transmission of heat to the working 
body at a maximum temperature, that the water is nearer 
the furnace temperature, and the action is thermo- 
dynamically more efficient. This view opens the door for 
a good deal of fine confused argument. 


Financial Risk of Laying Down Long Lengths of 
Electric Conductors.—With reference to the suggestion 
made in Prof. Forbes’s Society of Arts paper as to the 
raising of a mortgage on large weights of copper conductors 
used in power transmission schemes, we understand that 
such a oo was made by Mr. B. H. Thwaite as long 
ago as November, 1892, in a paper read before the Man- 
chester Association of Engineers. The title of his paper 
was “Economic Possibilities of the Generation of Electro- 
motive Force in the Ooal Fields and its Application to 
Industrial Centres,” and after referring to what would be 
“a fair rate of interest for the class of security represented 
by large weights of copper conductors,” the author “ further 
ventures to suggest that this part of the — or the part 
to cover the cost of trunk transmission lines, should ba 
obtained by the special issue of mortgage debentures at the 
rate of interest stipulated.” 


‘ 


= 
= 
the 
dese 
pror 
worl 
far 
The 
wate 
not 
tage 
2 
state 
the 
brie! 
qual 
fuel 
igni 
sup] 
‘amo 
aa to a 
of e 
pres 
4 SS clair 
B.H 
char 
the 
diffi 
occu 
can 
pres 
sure, 
ia 
inve 
wont 
learr 
to hs 
A 
Rapi 
Gert 
man 
Elek 
capit 
plati 
meal 
com 
from 
The 
epl 
tage 
bonu 
In tl 
Witl 
diffic 
sity | 
is cu 
mone 
hand 
purp 
mucl 
aid 
3 Ww 
asks 
colur 
densi 
ag 


Vol. 43. No. 1,097, Dzczmpme 2, 1898.] 


THE ELEOTRIOAL REVIEW. | 833 


More of the Diesel Motor.—In the Journal of the 
Franklin Institute appears a very appreciative reference to 
the Diesel motor by Mr. E. D. Meier. This would be an 
interesting article, but for the fact that it has the appearance, 
deservedly or not we cannot say, of being inspired by some 
promoting syndicate. We would be the last to decry the 
work of Diesel, but it is to be remembered that he bas £0 
far fallen very far short of his desires as regards compression. 
The argument Fr forward was an ability to abolish the 
water jacket, and yet even in this article the water jacket is 
not denied, though it is stated to be there merely as advan- 
tageous in keeping the temperature of the working parts 
uniform. Quite so!! The pressure of compression is 
stated as 35 atmospheres, a considerable reduction from 
the 200 or 300 atmospheres once proposed. Mr. Meier 
briefly summarises Diesel’s invention as (a) the use of a 
quantity of air very large in comparison with the amount of 
fuel ; (0) adiabatic compression to a temperature far above 
ignition temperature ; (¢) injection of fuel into this dense, 
highly heated air; (d) regulation and cut-off of the fuel 
supply at any desired point of the stroke; (¢) governing 


‘amount and duration of fuel supply ; () expansion nearly 


to atmosphere without water jacket cooling ; (g) rejection 
of exhaust and taking in fresh supply of air; (4) com- 
pression, in presence of water, at atmospheric pressure. It is 
claimed that Diesel has so far succeeded as to obtain 1 
B.H.P.-hour from 234 grammes oil as compared with best 
aa result of 371 grammes. Practically, Diesel’s chief 
ifference of practice is in the compression of the air 
charge free of fuel, and to such a temperature as to ignite 
the fuel as it enters. He thus overcomes the ordinary 
difficulty of gas and oil engines that premature explosion 
occurs to an explosive mixture at high compression. There 
can be no premature explosion where there is no combustible 
present, and Diesel seeks to first attain a high initial pres- 
sure, and then expand isothermally by admitting fuel to 
burn and keep up the temperature. and subsequently 
adiabatically after fuel is shut off. Mr. Meier talks about the 
invention coming complete to America, and speaks of the 
wonderful success of the new motor in Europe. We cannot 
learn that anything is being done in England, yet we seem 
to have heard that the invention was to be exploited here. 


A Rapidly Growing German Electrical Company.— 
Rapid growth is certainly the feature of the moment in the 
German electrical industry—both as regards supply and 
manufacturing companies. As an example, the Helios 
Elektricitits Aktien Gesellschaft, of Cologne, may’ be cited. 
This company, within the last two years, has increased its 
capital from £150,000 to £400,000; and is again contem- 
plating a further issue of shares, in order to provide the 
means for availing itself of all the business opportunities 
offering. The following figures from the report of the 
company for the year ending June 30th, 1898, are taken 
from the Llektrotechnische Zeitschrift, of October 20th. 
The gross profits are £77,330, as against £39,554 in the 

revious year. This sum has been distributed as follows:— 

epreciation account, £16,205; reserve, £5,000; percen- 
tage on profits, £8,103 (It is not stated to whom this is paid) ; 
bonus to officiale, £1,000 ; pension fund, £2,000 ; dividend, 
10 per cent. on £400,000, £44,000 ; carried forward, £1,022. 
In the previous year, £18,000 was distributed as dividend, 
and this sum sufficed to pay 12 per cent. upon £150,000. 
With such figures as these the Helios Company will have no 
difficulty in raising fresh capital, and there will be no neces- 
sity to put into operation all the financial machinery which it 
is customary to set in motion in London, when additional 
money is required for any industrial undertaking. This 
machinery may be useful at times, but it diverts into other 
hands much of the money subscribed for purely industrial 
purposes ; and our manufacturing industries would be in a 
much healthier state to day, if their issues of share capital 
had been conducted upon the German system, without the 
aid of underwriting or finance corporations. 


Which is the Best ?—An Anstralian “Subscriber” 
asks :—“ Could I get information through your valuable 
columns about the best system to employ for cooling con- 
densing water. It is to occupy the minimum of space. A 
diagram, if possible; it is for - a 2,000-H.P. plant.” 


Electrical Supply in Lyons.—Lyons is to be well 
catered for as regards the supply of electric current for 
lighting or motor purposes. La Compagnie du Gaz and 
Le Compagnie des Forces Motives du Rhone already exist 
as rivals, and now, according to L’Eclairayge Hlectrique, a 
third company has entered the liste. This last, La Com- 
pagnie des Omnibus et Tramways de Lyon, has requested 
the municipality to permit it to distribute its excess current 
for lighting purposes, and this permission has been granted 
after come slight modifications of the scheme to overcome 
the objections of the other companies. Underground trans- 
mission mains are to be used by the traction company. We 
congratulate the citizens of Lyons upon the prospects of 
cheap current which this triangular competition holds up to 
their view ; but our congratulations are somewhat tempered 
by the pictures of the public thoroughfares of Lyons which a 
lively recollection of London streets during the cable-laying 
season conjures up before our mental vision. If one com- 
pany can produce so much mess, traflic delay, and bad 
apguage upon the part of obstructed City men when 
engaged in this business of cable-layirg, what will not three 
produce ? 


The Steam Turbine and the Uni-Polar Dynamo.— 
The simplicity of the uni-polar dynamo has led many 
electricians to investigate the possibility of its commercialisa- 
tion. Indeed, says the American Electrician, this has been 
so persistently attempted and the problem has seemed so 
insurmountable that it has become a sort of electrical measles 
and is clozely analogous in its effects upon the engineering 
fraternity to perpetual motion, its mechanical prototype. 
The electrical ignis fatuus, however, has the redeeming 
feature that it is always to a certain extent operative, 
and the problem is rather to increase its operative 
efficiency than to demonstrate its possibility. The cur- 
rent carrying capacity of the uni-polar dynamo is 
enormous. The problem is to increase the voltage, and 
there are but two ways in which this may be done, the first, 
that of making a very intense field, and the second, that of 
increasing the speed. The steam turbine seems to offer 
unparalleled opportunities in accomplishing the desired 
result by increasing speed. A 30-H.P. turbine running at 
30,000 revolutions per minute is a practical possibility, and 
direct-coupled to a uni-polar disc could produce measurable 
voltages and current capacity within the limits of the power 
of the turbine. If we have a disc some 80 inches in 
diameter, the effective area which can be fluxed is some 
85 square incher, through which it ought not to be difficult 
to thread 35,000 lines of force. If we run such a disc at 
30,000 revolutions per minute we shall have an effective 
voltage of 1°75, which is perfectly adaptable for some kinds 
of plating work. If we increase the diameter of the disc to 
such dimensions as we can without endangering it from a 
mechanical standpoint we may raise this voltage to 15 or 20 
volts, and by connecting two such machines in series we may 
attain a voltage of 40 or 50, which is useful for many 
purposes. If electrical power can be obtained from such 
simple and cheap apparatus in such quantities, commercial 
uses wi!l be quickly found for it. 


Accumulator Omnibus at Berlin.—This omnibus 
which has just been put on the streets by the Allgemeine 
Omnibus Ciesellschaft of Berliv, has 20 seats and six standing 
places, measures 7 metres long and 2 wide, and weighs, 
including its battery of accumulators, 6,650 kg. The 
battery consists of 24 boxes, each containing five elements, 
and its total weight is 1,700 kg., three-quarters of which is 
supported by the front axle which is the motive axle. The 
speed is 6 to 12 km. an hour, and the battery has to be 
recharged afterarunof 60 km. At staiting a current of 
50 amperes at 225 volts is required; at a mean speed 35 
amperes are sufficient, and 40 amperes are required for the 
maximum speed. 


Smoke Nuisance,—At the Greenwich Police Court on 
24th ult., the London Electric Supply Corporation were 
fined £10 and 3 guineas costs for having on 8th ult. 
allowed the recurrence of a smoke nuisance at the works. 
The Corporation is taking steps to prevent the nuisance, 
including the raising of the height of the shafts, also to use 
smokeless coal. 
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The Candle-Power of Lamps for Decorative Purposes. 
— Incandescent lamps are now very largely used for 
decorative purposes, particularly for electric signs in the 
theatre district of New York city. In such a case as 
this, says the American Electrician, efficiency is not par- 
ticularly to be sought after, for the object of the lamp is not 
so much to give light to surrounding objects as by its own 
luminosity to assist in tracing out the name or advertising 
sentiment so that it will appear brilliantly illuminated at a 
distance of many hundred yards. It is a fact that if letters 
of the sign are closely made and brilliantly lighted, that the 
sign will be less legible than if the lamps were burned at 
& lower candle-power, for the same reason that the true 
size and shape of an incandescent lamp filament can be 
best distinguished when burned at dull red heat. The eye 
is dazzled by more brilliant light. The outcome of this 
reasoning seems to be that a sign lamp must be burned at a 
considerably lower efficiency than one intended for ordinary 
illuminating purposes, partly because the signs will use 
less current, and partly because the lamp will be of double 
or possibly triple life. The true commercial efficiency of 
the sign lamp cannot be measured in watts per candle- 
power, for its object is to attract attention rather than to 
illuminate. 


Lord Armstrong’s Experiments on the Electric 
Discharge.—A lecture on this subject was delivered at New- 
castle on 9th ult. by Prof. H. Stroud, D.Sc., of the Durham 
College of Science. Lord Armstrong’s remarkable experi- 
ments have been several times noticed in the ELECTRICAL 
ReEvIEW, and are described and beautifully illustrated in 
Lord Armstrong’s book, “Electric Movement in Air and 
Water.” The large Wimshurst machine with whick Lord 
Armstrong carried out his later experiments, and a large 
induction coil have been presented to the College of Science by 
Lord Armstrong, for the purpose of continuing the experi- 
ments on the electric discharge initiated by his lordship. 
Acting on a suggestion of Mr. J. W. Swan, F.R.S., Lord 
Armstrong had used the Lichtenberg method to distinguish 
between positive and negative in his figures produced by the 
electric discharge. Recent figures obtained in this way were 
exhibited at the Royal Society soirée in June, 1897. The 
lecturer explained the Lichtenberg method as improved by 
Lord Armstrong. A plate of glass, covered with a thin 
uniform layer of pitch and resin varnish was placed in posi- 
tion, and a discharge of the “impulsive rush” type was 
produced over the plate. The plate was then dusted over 
with a fine powder, consisting of a mixture of red lead and 
sulphur. ‘The red lead being electrified positively was 
attracted to the negative portions of the plate, and the 
sulphur being electrified negatively to the positive portions 
of the plate. Results obtained by this method with the 
Tesla coil were also exhibited by the lecturer. It is to be 
hoped that these investigations may add to our knowledge 
of the nature of the electric discharge, and that Prof. 
Stroud will make his figures and conclusions accessible to 
the scientific world. 

Prof. Stroud announces the valuable gift of apparatus pre- 
sented by Lord Armstrong to the Durham College of Science 
to enable him to continue his experiments on electric dis- 
charge, including :—(1) The specially constructed 16-plate 
Wimshurst machine in air-tight glass case, driven by an elec- 
tric motor, and provided with all necessary accessories (10 
gallon Leyden jars, &c.). (2) 18-inch spark Ruhmkorff 
induction coil, with all necessary accessories (Tesla coil, 
Leyden jars, &c.). (3) Very fine electric lantern for research 
work, This lantern is provided with fronts for vertical, 
horizontal, and microscopic projection, and has been specially 
arranged for experimental work. In addition to the above, 
says a Newcastle paper, his lordship has promised a set of 
storage batteries for use with the above. 


The lost “ Mohegan * and its Electrical Installation. 
—The judgment which has been given inthe Wreck Inquiry 
Court, in respect to the ois of the Mohegan, declares that 
the ship’s compasses were sufficient, and could not have been 
affected by the electric current from her dynamos. It is also 
held that the vessel was supplied with lamps independently 
of the electric lamps. 


Falcon Works Engineering Society.—Mr. Percy Sellon 
delivered the presidential address to the above society at the 
inaugural meeting of the session on 17th inst. After 
referring to current and prospective developments in the 
electrical industry, Mr. Sellon passed on to consider the 
position of the British manufacturer of electrical produce in 
the face of competition from the Continent and America, 
and contrasted the conditions as regards labour, materials, 
and supervision, of the respective systems in present opera- 
tion in Great Britain, Germany and Switzerland, and the 
United States. Mr. Sellon concluded by referring to the 
changes and extensions which have been and are now being 
introduced at the Falcon Works with a view to assuring for 
the Brush Company’s manufactures the benefits of latest 
thought and experience on labour conditions and prodactive 
organisation, including the introduction of the single-break 
day, the growth of the piece-work system, the company’s 
profit-sharing scheme, &c. 


Safety Gauge Glass for Boilers.—The Scientific 
American publishes a description of a so-called safety gauge 
glass, in which things are so arranged that if a glass breaks, 
a self-acting valve will automatically shut off the water from 
that glass. A from the fact that the valve is so placed 
that it will probably soon refuse to work owing to its hori- 
zontal position, where it will be quickly obstructed by dirt, 
there is the awkward fact that if both glasses break there is 
no shut-off cock to cut out the boiler. We have recently 
heard of a new water gauge, in which the glass is a thick 
piece of plate glass in a square gun-metal box. It is said to 
indicate the water level with great clearness, and as the glass 
is strong it will at most simply crack and leak, and not pre- 
vent the shut-off cocks being turned, which is the difficulty 
with ordinary gauges. Glass tubes must always break com- 
pletely, and hence arises the demand for automatic cut-out 

evices, many of which are useless or dangerous. The one 
illustrated in the Scientific American will be both unless con- 
siderably modified. 


More of the Heilmann Locomotive,— L’ Industrie 
Electrique refers to the fact that for a year No. 8,002, by 
which we understand the Heilmann engine, has now been 
under trial. Our contemporary, to use its own words, has 
“taken the liberty of not partaking in the delirious enthusiasm 
of the technical and pseudo-scientific press in presence of 
these tests, without significance or results, and this attitude 
has brought us a precious lot of abuse. The travelling 
station took a very long time to travel from Mantes to Rouen. 
The reason is that after it had passed each bridge, a stop was 
made to examine the various registering apparatus placed to 
determine vibration.” Much fun is made of the whole busi- 
ness, and it is concluded that No. 8,002 (on ne parle plus de 
la 8,001) has passed to the state of an apparatus for testing 
the resistance of the track of the Company de l’Ouest. This 
curious engine is made known to the readers of our contem- 
porary, whose opinion seems best expressed by the phrase: 
“To what base uses are we come.” even in its home the 
Heilmann locomotive does not have everything its own way, 
but is looked upon as a more or less senseless freak not to be 
lightly imitated. How it ever came to be designed it is not 
for us to say. We believe it was to prove the possibility of 
electric traction. If anyone in France at any time wants a 
temporary supply of electricity for a local féte, or what not, 
they can hire this huge locomotive, and at once have at the 
nearest railroad point a fairly powerful electrical station. 


The Commissioner of Police and Electric Carriages. 
—Sir Edward Bradford, the Commissioner of Police, says:— 
“Should electric carriages come generally into use, the 
effect on the traffic of the metropolis will be marked, as such 
vehicles occupy but'a little over one-half the space of that 
of a similar vehicle drawn by a horse. From a sanitary 
point of view, also, a diminution of the number of horses in 
the streets is a desideratum.” The Commissioner says, adds 
the Daily News, the few hackney carriages propelled by 
electricity which have been placed on the public streets 
appear to have given general satisfaction. He praises them 
as roomy, as having well-fitted interiors, and as being, with 
regard to their mechanism, well under the control of their 
drivers. Experiments are being made with a view to reduce 
their weight. 


‘ 


T 
trica 
cust 
ee elect 
the 
engi 
tio 
ousl; 
Unf 
chea 
sar 
com! 
ment 
who 
* bl 
treat 
he 
but { 
mille 
parti 
equa 
inve: 
and | 
Wes 
mote 
consi 
hold 
floate 
ately. 
that 
worn 
way, 
= at all 
Lam, 
800 « 
were 
days 
and ] 
and ¢ 
it, we 
the n 
subse 
bet we 
as do 
and 
Ront; 
have 
foreg 
menti 
dual 
prove 
Ap 
want 
A‘ 
Hoyl 
nect it 
Notic 
electr 
for tl 
Hollo 


Vol. 48. No, 1,097, Deceusze 2, 1998] THE ELEOTRIOAL REVIEW. 885 


The Entertainment Account.—The New York Llec- 
trical World says in a recent editorial :—“A pernicious 
custom apparently inseparable from competition, and one 
which is perhaps followed to a greater extreme in the sale of 
electrical apparatus than in any other line of transactions, is 
the practice of treating. The prospective buyer of a boiler, 
engine or dynamo, his engineer, architect or agent, is trans- 

rted about the country nominally to inspect similar instal- 

tions, dined and wined and made the object of an outrage- 
ously wasteful expenditure of money in many other ways. 
Unfortunately, this process in the case of large orders is a 
cheaper method of obtaining business than the use of high- 
grade material and workmanship in the construction of the 
apparatus. It thus gives unprincipled manufacturers an 

vantage which must be met by those attempting to main- 
tain a high standard by similar tactics, necessitating either an 
increase of prices or a deterioration of the quality. The 
commonsense purchaser must realise that a manufacturer who 
does not stoop to such practices can supply a better equip- 
ment at the same price with the same profit, than the one 
who spends a considerable percentage of the contract price in 
“ blowing off” the prospective buyer, but more often the one 
treated is an agent or consultant who cares more for this 
eed form of bribery than he does for his employers’ interests. 

he practice is a degrading one, both morally and industrially, 
but for its eradication we will probably have to wait until the 
millennium.” Our contemporary’s remarks are aimed more 
particularly at trading practices, but they might apply with 
equal force to the means adopted by some promoters and 
inventors in this country for bringing their new apparatus 
and processes before the attention of the press and the public. 
We suppose the expense generally takes a place in the pro- 
moter’s or inventor’s estimate of the amount to which he 
considers himself entitled as vendor, so that really the share- 
holder is made to pay for it if the thing is successfully 
floated, though it be floated but to sink again almost immedi- 


ately. 


The Rays of the Glow-Worm.—The pale green light 
that shines from the posterior portion of the so-called “glow- 
worm” is said to be due to the emission of X rays. By the 
way, says the Photographic News, this creature is not a worm 
at all, but the wingless female form of a species of beetle, the 
Lampyris noctiluca, and her luminosity is supposed to afford 
the means of attracting the non-luminous male. Recent] 
300 of these insects, according to the Revue des Sciences, 
were made the subjects of experiment by enclosing for two 
days in a dark chamber, sheltered from all foreign lights, 
and placing before photographic plates screened by several 
thicknesses of black paper, besides plates of brass, copper, 
and aluminium; also a piece of cardboard, with a hole in 
it, was interposed between the plates and the photographic 
plate. On developing the latter, it was found to be blackened, 
except at the part opposite the hole in the cardboard. The 
rays of the Lampyris, therefore, appear to have penetrated 
the metal and excited luminosity in the cardboard. It was 
subsequently discovered, also, that when there was nothing 
between the sensitised plate and the “ worm,” the rays acted 
as do those from ordinary light, but in traversing cardboard 
and certain metals, they acquired the properties of the 
Rontgen rays. It is suggested that possibly these creatures 
have the property of emitting both forms of rays. The 
foregoing savours somewhat of the improbable, and the editor 
of the Revue suggests further and more definite experi- 
mentation; he also addr, as regards the power of emitting 
dual forms of rays, that there may be a third form that will 
prove explanatory. 


Appointments Vacant.—The Hammersmith Vestry 
want an electrician-in-charge for the electricity works. See 
our “ Official Notices.” 

A consulting electrical engineer is wanted to advise the 
Hoyloake and West Kirby Urban District Council in con- 
nection with its electric lighting echeme. See our “ Official 

The Guardians of St. Mary, Islington, are wanting an 
electrical engineer to prepare specifications, &c., and to super- 
intend the putting down of an electric lighting installation 
for the new infirmary now erecting at Highgate Hill, Upper 
Holloway. Latest date for applications, December 7th. 


Regeneration of X Ray Screens.—When a barium 
platino cyanide screen is exposed for a considerable time to 
the Réntgen rays, its fluorescence is gradually reduced, and 
the salt at the same time assumes a brownish colour. In 
order to show this phenomenon, it is sufficient to expose 
such a screen, upon which a coin has been placed, for a 
quarter of an hour, about half an inch distant from a 
Crockes’s tube. A distinct contrast will be observed between 
the part covered by the coin and the rest of the screen. If 
the screen be now exposed for a quarter to half an hour to 
direct sunlight, it acquires again its original properties. 
P. Villard has made an investigation to determine which 
part of the spectrum is most active in regenerating these 
exhausted screens. For this purpose he projected on a 
screen strongly browned by the Réntgen rays a spectrum of 
sunlight obtained by passing the light through two quartz 
prisms. After some hours’ exposure, the screen was 
examined by diffused light and also by the Réntgen rays, 
which show the contrasts better. It was found that the 
ultraviolet and the blue part of the spectrum had very little 
effect. The active parts of the spectrum occurred in separate 
strips, which are defined in wave lengths as follows :—From 
(1) 4 = 900 tor = 710; (2) ’ = 590 to A = 540; (3) 
A = 510 toX\ = 480. The rays of strip (3) are most active, 
and it will be seen that the most refrangible of these rays 
scarcely pass the limits of the “green.” It is not, therefore, 
the rays which are chemically most active which have the 
greatest regenerative effect on the screen. Brova has, how- 
ever, remarked that the rays of the first strip are those which 
Becquerel found to be most active in exciting flaorescence. 


Motor Generator for Electroplating.—A motor 
generator designed by the Jantz & Leist Electric Company 
of Cincinnati, Ohio, for electrotypers is described in the 
Electrical World. It is of the multipolar type, with spherical 
cast yoke, into which are set laminated soft wrought-iron 
pole pieces. The field coils, which are form-wound, are 
interchangeable. The armature is of the ironclad type, 
notched to receive the windings. On the motor end these 
are form-wound and insulated before being placed in the 
notches ; on the generator end the coils consist of a bare 
copper wire cable with a carrying capacity of 1,200 
amperes without heating more than 30° C. above the sur- 
rounding atmosphere. The bare-wire winding is used on 
account of its great radiating surface and consequent ventila- 
tion, besides being easier to handle. The armature winding 
is in multiple, the current being collected by four sets of 
copper-leaf brushes, held in a rigid holder. The spring 
of the copper insures a good, firm contact on the face of the 
commutator. The commutator is built up of hard copper 
segments, with mica insulation, there being 12 segments to 
the commutator. On the motor are used carbon brushes, set 
in radial holders, the tension being adjusted automatically. 
The bearings are phosphor bronze, self-oiling and self-aligning, 
and are fitted with glass sight oil gauges. It is stated that 
these machines run sparkless from no load to full load with- 
out the necessity of changing the position of the brushes. 
Their principal constructional features are the ample size of 
all the parts to carry the full-rated load continuously without 
excessive heating ; the use of the best of material and the 
excellence of design and workmanship. The regulation is 
effected by means of a rheostat in the shunt circuit connected 
across the main line terminals, Current is generated at a 
preesure of 6 volts. 


Oldham Smoke Nuisance.—lIt appears that in Oldham 
the electric light works of the Corporation itself is making 
smoke, and the tender aldermen of Oldham wish to have 
this stopped, as they cannot feel easy in their consciences 
when the Corporation enforce the Smoke Act against other 
people. The Electric Light Committee therefore hauled u 
two stokers before them, and spoke gently to them as regar 
smoke, which was made so much in the day time, when the 
load is light. We wonder if the smoke inspector ever sits up 
at night and keeps an eye on the chimney by moonlight; for 
if the chimney smokes eo much on a day load, what will it 
not do under night’s gentle shadow. Smoke inspectors have 
very funny notions sometimes, and there is a great variety of 
opinion as to what is, and what is not, black smoke. 
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Is Compression in a Steam Cylinder Economical ?— 
The Engineer reviews some Belgian and American experi- 
ments on compression in steam cylinders. It is well known 
that Zeuner gave his authority to the statement that the loss 
due to clearance spaces could be annulled by compression up 
to initial pressure, which, of course, is most easy to accom- 
plish where clearances are small. Prot. Dwelshauvers-Dery 
has been making experiments which seem to disprove this 
claim, for he has shown considerable logs, and he attributed 
this reversal of theoretical anticipations to the cylinder wall 
action, a view which seems to be supported by Prof. Doerfel’s 
experiments, who showed better results from compression 
when the steam jackets were in action than when they were 
idle. Prof. Baulvin attacks Prof. Dery’s views by the aid of 
the entropy diagram, itself rather a theoretic tool, and shows 
that wall effects are diminished, and he considers that the 
losses shown by Dery were due to leakage. The slide valve 
is certainly not very suitable as a means to hold in com- 
pression, and we should ourselves prefer results from a 
well designed piston valve engine, and the leakage is 
practically admitted by the experimenter himself, who 
subsequently made further experiments, however, and 
confirmed his previous findings, the bigger losses 
accompanying the heavier compressions. In America, 
Prof. Jacobus has experimented with an engine of five-fold 
greater speed, and found no material difference for three 
different ratios of compression, and they by no means bear 
out Prof. Dery’s tests and findings. He considers that the 
lower compression to °627 initial a. gave a better 
result than full compression. Prof. Doerfel found no serious 
differences, but looks to compression as a means of quiet 
running. Probably, every engine has its point of best com- 
pression, which must vary with the conditions. We all know 
the advantage of compression in quiet running. We well 
remember an engine with a heavy crosshead which shook its 
buildings and foundations to pieces, and was cured abso- 
lutely by a slight addition of inside lap to the valves. So far, 
practical men have dealt with this question by themselves. 
The professors have now got a hold of it, and while they are 
quarelling over the point, perhaps the practical men had 
better leave reading alone, for they will get very little light, 
and that very contradictory, 


The Light of the Firetly.—Mr. C. M. Broomall, writing 
in the Scientific American, November 5th, 1898, gives som3 
interesting particulars as to the nature of the light emitting 
organ of the firefly. It has been found that this organ in 
the glowworm consists of a pale, transparent, superficial 
layer, which gives off the light, and a deep opaque layer 
whose function is less obvious. The Italian firefly, in which 
both male and female are luminous, has been examined by 
Emery. Here, as in the glowworm, the organ was found to 
consist of two layers. It has also been found that the ulti- 
mate branches of the traches, or air tubes, are distributed 
through the photogenic apparatus : the nerve fibres are aleo 
present. The luminous organ in the firefly is regarded as 
homologous to the “fat body ” often found in insects. Two 
very significant discoveries have been made: first, that car- 
bonic acid extinguishes the light ; and, second, that oxygen 
intensifies it. These facts, in conjunction with the known 
distribution of air tubes in the photogenic body, point very 
strongly to the theory that the light is result of some form 
of slow combustion, while the fatty nature of the luminous 
cells indicates the probability of fat, with some form of free 
phosphorous as the active agent. It has been found that the 
luminous organs retain their power for some time after death, 
so that their action is not dependent on vitality. The fact 
that their light is so rich in ultra-violet rays is, however, 
inexplicable in the light of what is at present known about 
combustion. 


Institution Annual Dinner.—The secretary has re- 
minded us that members who wish to attend the annual 
dinner of the Institution of Electrical Engineers on Decem- 
ber 7th, should apply for tickets before Saturday next, 
December 3rd. 


X Rays in War.—Surgeon-Major Beevor, R.A.M.C., has 
been giving a lecture to the Camera Club on the subj:ct of 
“Work with the X Rays on the Battlefield.” 


Effects of the Are on Eyes.—The report of Tracinski 
in the Zeitschrift fiir Beleuchtungswesen (April 30th), gives 
the result of investigations in connection with the operation 
of the Zerener arc welding process, which is now coming 
into use quite largely. The operator wears a pair of 

tacles of dark, smoked glass, besides which he looks 
through a pane of deep red glase, which is connected with 
the apparatus. The action of the light is sufficiently 
reduced by this means, says Zhe Progressive Age. He tried 
using the red glass alone, but it affected the eyes for some 
time after. The workmen who. are using this apparatus 
continuously at first experienced pain in the eyes at night, 
but later on this disappeared; the sight, however, was not 
affected. He concludes that no permanent ill effects are pro- 
duced if a 8 recautions are taken, and if the operator 
becomes gra tit accustomed to the work. It is a mistake 
to have a new operator work a whole day with the arc, as he 
should begin with a few hours a day until bis eyes have been 
accustomed to it. Only those = have healthy normal 
eyes should attempt this work.—Scientific American. 


The Nobel Bequest,—Mr. Alex. Danielson, of Stockholm, 
writing to the Scientific American, re the status of the above, 
says that the case has been decided, or rather a compromise 
has been effected between the contesting parties. The rela- 
tives of the deceased will receive a litt!e more that 
$1,000,000, so that there still remains for the prizes the sum 
of $6,950,000. The income, computed at the rate of 3 per 
cent., will make the five priz’s worth $41,600 each. It is 
expected that the compound interest during the time, which 
will necessarily be long, that will elapse before the prizes 
can be awarded will increase the capital so as to cover the 
cost of managing the fucds and the work entailed in pro- 
perly distributing the prizes. The prizes are to be awarded 
annually to persons making the most important discoveries 
in physics, chemistry, physiology, or medicine. There are 
also other prizes. 


Royal Institution.—The Christmas Courze of Lectures, 
specially adapted to young people, at the Royal Institution, 
will be delivered this year by Sir R. S. Ball, LL.D., F.RS., 
Lowndean Professor of Astronomy and Geometry in the 
University of Cambridge. The subject will be “ Astronomy.” 
The lectures will be delivered on ‘Tuesday, December 27th, 
29th, and 31st, 1898, and on January 3rd, 5th, and 7th, 
1899, at 3 o'clock. 


Award,—Mr. E. H. Todd, a matriculated student at the 
South Western Polytechnic Day College for Men, has been 
appoint: d to an open Exhibition in Physics and Chemistry 
at Christ Church, Oxford, of the value of £80 per annum, 
tenable for four years. 


Personal.— Mr. David Stevenson has taken offices at 
17, Victoria Street, Westminster, and proposes to make a 
speciality of the equipment of works with electric motors and 
plant. Mr. Stevenson will be known to many through his 
connection with the “ E.P.S.” Company in its early days, 
also with Drake & Gorham, and as -partner in the firm of 
Edlin & Stevenson, of Cape Town, and recently with 
Marshall, Sons & Company, Gainsborough. 

It is stated that Prof. Réntgen has been invited to fill the 
chair, about to be vacated by Prof. Wiedemann, at tie Uni- 
versity of Leipzig. 

Mr. John Young, of the Glasgow Corporation tramways, 
was on Tuesday unanimously appointed chief officer of tram- 
ways by the London County Council at a salary of £1,500 
per annum. The other two gentlemen in the final selection 
were Mr. Alfred Baker and Mr. John Aldworti. 


The Gordon Memorial College.—lIt is stated that in 
response to the Sirdar’s appeal for funds for the Khartoum 
College, Colonel Gourand has telegraphed to the Sirdar from 


Palace Gardens Terrace, Kensington Palace, undertaking :— 


“ Asa citizen of that great English speaking sister nation of 
America to provide the sum of at least £1,000.” 
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London Electrical Cabs.—The Financial Times of 
fags | last had the following :—“ The report and balance- 
sheet of the London Electrical Cab Company, to be sub- 
mitted at the meeting to be held on Monday next, will not 
be pleasant reading to the shareholders—the accounts show- 
ing that since the incorporation of the company on Novem- 
ber 12th, 1896, to July 31st last a loss of £6,207 has been 
made. Cab maintenance, including electricity, repairs, and 
renewals, &c., has cost £7,121, while the receipts from cab 
hire come to no more than £3,242. It will thus be seen 
that there has been an expenditure of more than a sovereign 
for every 10s. earned. Figuring among assets are two utterly 
worthless items—namely, £1,358 for preliminary expenses, 
and £1,609 for general expenditure to August, 1897, the 
date when the cabs commenced to ply for hire. The 
sum of £29,364 is set down for expenditure on premises 
and rolling stock, but nothing, however, is written off for 
depreciation. It is, therefore, obvious that were this very 
necessary provision made the accounts would show a loss of 
at least double the figures given. Under these circumstances 
it is not to be wondered at that the directors propose to 
make an issue of £12,000 of debentures, more especially as 
the effort to place fresh share capital early in the year proved 
a fiasco, only 12,908 shares being applied for out of a total 
of 86,388 offered. It is stated that this £12,000 will be 
sufficient to ‘pay all liabilities, after the premises, new plant, 
stock, &c., have been put in thorough working order,’ thus 
suggesting that, notwithstanding the heavy expenditure 
already incurred for this purpose, they are still in an unsatis- 
factory condition. Shareholders will be interested to know 
that at the meeting the chairman will speak very fully as to 
the past, present, and future workings of the business, and 
that to those who are unable to attend, a copy of the speech 
will be forwarded. This will, however, we fear, prove but 
poor consolation for the absence of a dividend, but they 
may well be thankful to receive anything from this hopeless 
concern.” 


A New Process of Combustion.—A new process of 
combustion, to which reference was made in these columns 
some months ago, has been brought before the Franklin 
Institute by Mr. Paul J. Schlicht. The idea embodied is 
the warming of the air for combustion by the escaping gases, 
and Mr. Schlicht does this by actual contact of the escaping 
gas with the incoming air. He effects this by inserting a 


sleeve in the chimney-top sor:° what less in diameter than the ~ 


chimney. The fresh air comes in round the sleeve, and travels 
all the way along the chimney and flues to the fire. For 
ordinary heating stoves the air which comes down the chimney 
is edmitted on the top of the fire, and very low rates of 
combustion can be obtained when required without 
formation of carbonic oxide. The products of combustion 
escape cooled by the incoming current of air. The argument 
of Mr. Schlicht is that if once properly introduced by 
means of the sleeve, as above described, no separation of the 
counter currents is required. It is stated that the German 
Patent Office, originally sceptical, were convinced that Mr. 
Schlicht had succeeded in doing what he claimed. As 
regards the application to steam boilers, the illustrations do 
not show how the down-coming stream is diverted to feed 
the fire. A considerable economy is claimed for the system. 
Nothing is said as to the size of chimney necessary. It 
would appear that, for a double purpose, the chimney must 
be very much larger, if not twice the area of an ordinary 
chimney, though in this respect it is claimed that less of air is 

uired, and if this be so a part of the chimney area can very 
well be applicd to the down current. The subject is a curious 
one, and is sufficiently interesting to raise a wish for more 
information. Whether it will prove as useful for general 
steam raising as for domestic purposes is, perhaps, doubtful. 


Long Distance Telephony.—A 7imes correspondent 
telegraphs from Little Rock, Arkansas, U.S.A., “that suc- 
cessful telephone communication has been established 
between Little Rock and Boston, a distance of 1,900 miles.” 


Lectures.—Before the Institution of Engineers and 
Shipbuilders at Glasgow on 22nd ult., Mr. William Arnot 
@ paper on “ Meters and Systems of Charging for Elec- 

tric Energy.” 


The Pecuniary Value of Fine Scenery.—The Com- 
missioners for the State Preservation of Niagara appear to be 
greatly agitated at the prospect of the effects which the 
development of electrical power and manufacturing enter- 
prises will have upon the future of the Niagara Falls. Ina 
recent report they express the fear that the national indiffer- 
ence may lead to the diminution of the value of the cataract 
and the defacement of it as a world-famous spectacle ; and 
in the belief that the river and falls are at present not safe- 
guarded from diversion and destruction, they appeal to the 
combined power of the Governments of the United States and 
Great Britain to provide that “absolutely sure protection ” 
which is necessary. Our American contemporary, the 
Electrical Engineer, however, laughs at this alarming pro- 
nouncement. In a cleverly written article it shows that, 
according to its information, the concessions which have 
been granted provide for the tapping of the river above 
the falls to the extent of only 500,000 horse-power, of 
which not more than 60,000 H.P. has as yet been 
converted, while the general estimate puts down the 
total horse-power of the falls at something approaching 
6,750,000. It further shows that even when the whole of 
the 500,000 H.P. has been developed, the thickness of the 
sheet at the Horseshoe—now 16 feet—will be only 1} feet 
thinner; and in view of the fact that the falls are being 
broken up into a series of slopes and rapids under the weight 
of water, considers that it is a scientific proposition whether 
the diversion of a considerable portion of this mass of water 
—son.. 100,000,060 tons an hour—may not help to preserve 
the falls as they are in their present majesty and beauty. 
It suggests to the Commissioners that before condemning 
the splendid and so clearly an industrial development which 
is going on round Niagara at present, they should consider 
this matter, when perhaps they would find that the engineer 
is not out of place at Niagara, but is there by right and 
duty. “Is it not better,” it asks, “on purely esthetic 
grounds to generate that much power, i.¢., 500,000, from 
running water rather than by burning an equivalent quantity 
of coal with all its grime and pollution?” It will be 
interesting to have the Commissioners’ reply. As the case 
stands, our contemporary—assuming its information as to 
the concessions granted is correct—certainly scores, and 
scores heavily, and we congratulate it accordingly. But 
reading between the lines, both of the report and the 
criticism, we are not insensible to the impression which they 
convey, that the real question at issue is not so much one of 
watheticism as commercialiem, or in other words, not so much 
one of the preservation of the appearance of the falls, as the 
preservation of the interests of ‘‘ the hackmen, the New York 
Central Railroad, and the hotel proprietors.” If so, we are 
likely to witness a pretty struggle between the contending 
forces. 


Institution of Electrical Evgineers.—We understand 
that candidates for election to the Institution, who wish to 
be admitted under the existing rules, should send in their 
applications before Monday, December 5th, if they seek 
election as members, or, if as foreign members, associates, 
or students, before Thursday, December 8th. 


British Postal Officials in America,—lIt is stated that 
Messrs. Gavey & Cooper, of the General Post Office Engi- 
neering Department, are making a thorough investigation of 
the telephone system in America. 


NEW COMPANIES REGISTERED. 


Sou:ch American Electric Company, Limited 
(59,646).—This company was registered on November 23rd, with a 
capital of £100,000 in £10 shares, to promote and facilitate the 
development of undertakings for electric power supply, electric 
lighting, electric communication and other industrial works con- 
nected with electricity, to undertake and carry on mercantile, com- 
mercial, financial and other business, and to enter into an agreement 
with the “General Electric Company” of the Uni States, 
and Charles Bright. The first subscribers (each with one share) are: 
—Charles Bright, 14, Copthall Avenue, B.C , engineer; O. H. Bennett, 
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Prince’s House, Palace Street, S.W., gentleman; James Oliver, 13, 
Canfield Gardens, N.W., gentleman; R. G. Fudge, 38, Beecroft Road, 
Brockley, 8.E., secretary; S. Charles Lewis, 26, Vicarage Road, 
Tottenham, clerk; John J. Scott, 34, Regent Square, W.C., law 
writer; and Thomas Large, 8, Coburg Villas, Teddington, secretary. 
The first directors (to number not less than two nor more than seven) 
are to be nominated by the subscribers; qualification and remunera- 
tion as the company may decide. 


New Electre-Chemical Manufacturers’ Association, 
Limited (59,267).—This company was registered on November 22nd, 
with a capital of £2,0C0 in £1 shares, to carry on the business of 
electrical, mechanical, marine, ciyil, metallurgical, and chemical 
engineers, electricians, suppliers of electricity, iron, brass, and metal 
founders, motor and horseless-carriage builders and designers, 
electro-platers, chemical manufacturers, &c. The first subscribers 
(each with one share) are:—Miss Edith M. Linstead, 38, Sonthmoor 
Road, Oxford; Alfred T. Poole, 179, Kennington Road, SE, 
manager; Miss Florence E. Hester, 26, Cornwall Street, St. George’s 
Square, 8.W.; George H. Humphreys, 24, Gutter Lane, E.C., 
director; Louis Schramm, A.I.E.E., Evelyn, Belgrade Road, Hampton- 
on-Thames, electrical engineer; James Phillips, 148, Great Dover 
Street, 8.E., electrician; and Harold E. Matthews, 9, Chadwell 
Street, E,C., analyst. The first directors (to number not less than 
three nor more than seven) are to be nominated by the subscribers ; 
qualification, £10. 


W. C. Bersey & Co., Limited (59,698).—This company 
was registered on November 28th, with a capital of £5,000 in £1 
shares, to acquire and carry on the business of consulting and 
mechanical, electrical and general engineers, financial and general 
agents, promoters, &c., carried on by Walter C. Bersey, George E. 
Thompson and Charles G. T. Bromfield, at 39, Victoria Street, West- 
minster, and to adopt an agreement with the said vendors. The first 
subscribers (each with one share) are:—W. C. Bersey, consulting 
engineer ; C. G. T. Bromfield, engineer; and L. H. Hoile, clerk, all of 
39, Victoria Street, 8.W.; G. E. Thompson, Stonecroft, Melrose 
Avenue, Willesden Green, printer; W. J. Wood, Lynton, Crawley 
Road, Leyton, secretary ; F.T. Bersey, 16, Gore Road, South Hackney, 
draughtsman. The number of directors is not to be less than three 
nor more than seven; the first are Walter O. Bersey, Geo. E. Thomp- 
son, Charles G.T. Bromfield and Charles Davis; qualification, 100 
shares ; remuneration as the company may decide. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Werner Cadmium Electric Accumulator Syndicate, 
Limited (57,417).—This company’s statutory return was filed on 
October 8th, when 4,515 shares were taken up out of a capital of 
£6,000 in £1 shares. 4,100 are considered as paid, and £415 has been 
paid on the others. 


Electrical Power Distribution Company, Limited 


(57,907).—This company’s statutory return was filed on November 
8th. The capital is £20,200 in 2,000 £10 and 200 £1 shares; 154 of 
the former and all. the latter have been taken up, and £3 per share 
called on the £10, while the full amount has been called on the 
others; £662 has been received. 


Camborne Electricity Supply Company, Limited 
(57,950).—This company’s statutory return was filed on October 14th, 
when seven shares were taken up and paid for in full out of a capital 
of £10,000 in £1 shares. 


Sandgate and Hythe Electric Company, Limited 
(57,997).—This company’s statutory return was filed on November 
10th, when seven shares were taken up out of a capital of £1,000 in 
£10 shares. No calls have as yet been made. 


Mackey’s Electric Lamp Company, Limited (58,437). 
—This company’s statutory return was filed on October 21st, when 
seven shares were taken up and paid for in full out of a capital of 
£2,000 in £1 shares, 


Brush Electrical Engineering Company, Limited 
(29,533).—This company’s annual return was filed on October 21st. 
The capital is £660,000 in £2 shares (150,000 preference). 90,000 of 
er have been taken up, and the full amount of £369,000 has been 
paid. 

Bickle & Co,, Limited (36,429).—This company’s 
annual return was filed on September 6th, when 2,027 shares were 
taken up out of a capital of £50,000 in £10 shares. 1,000 are con- 
sidered as paid, and £10 per share has been called on the others. 
£10,223 has been paid, and £50 is in arrears, while £3 has been paid 
on three forfeited shares. 


Telegraph Manufacturing Company, Limited 
(58,158).—This company’s statutory return was filed on November 
24th, when the whole capital of £20,000 in £5 shares (20,000 pre- 
ference) was taken up. 6,600 of each class are considered as paid, 
and £3 per share has been called and £80,400 paid on the others. 


Chilian Electric Tramway and Light Company, 
Limited (57,203).—This company’s statutory return was filed on 
September 14th, when seven shares were taken up out of a capital of 
£1,050,000 in £1 shares, and £7 paid. 


CITY NOTES. 


The London Electrical Cab Company, Limited. 


TuHE directors’ report to be presented to the general meeting of share- 
holders, to be held at the Westminster Palace Hotel, 8.W., on 
Monday, December 5th, 1898, at 11 a.m., states:—The directora 
regret that the profit and loss account shows a debit balance of £6,207 
15s. 6d. Although the company was incorporated on November 12th, 
1896, they were unable to run any cabs at all until August 20th, 1897, 
and so were without any means of earning profit, and since the latter 
date only a very limited number have been on the streets, whereas 
the whole of the standing charges have continued during that time. 
The ccst of purchasing electricity proved so excessive that the 
directors decided to lay down a complete manufacturing plant; this 
plant is now working, and enormously reduces the cost of electric 
current. The maintenance of the accumulators and the cost of re- 
newals of rubber tyres have also caused much anxiety and expense, 
but different arrangements are on the point of being completed, which 
will place there matters on a much more satisfactory basis. The 
directors purpose shortly making an issue of £12,000 in 5 per cent. 
debentures, which (together with the final call on the recent issue) 
will, it is believed, te ample to pay all liabilities after the premises, 
new plant, stock, &c, have been put in thorough working 
order, and also to provide sufficient working capital. At 
the meeting the chairman will speak very fully as to the past, 
present, and future workings of the businees; also as to the policy 
of the directors and the position of the company generally, and the 
works will be open to the inspection of shareholders after the meet- 
ing. For the benefit of shareholders who are unable to be present, a 
copy of his speech will be forwarded to each member. The directors 
retiring by rotation are Mr. H. H. Mulliner and the Hon. Reginald 
Brougham, who, being eligible, offer themselves for re-election. The 
auditors, Messrs. Monkhouse, Stoneham & Co., retire, but being 
eligible, offer themselves for re-election. 


The Electric and General Investment Company, 
Limited.—The directors of this company have declared an interim 
dividend of 10 per cent. on the ordinary shares, being 2s. per share, 
less income-tax. The dividend is for the six months ended the 


. 80th ult., and willbe payable on the 15th inst., to shareholders regis- 


tered in the books on November 30th. 


Edmundsons’ Electricity Corporation, Limited.— 
This corporation has been inviting subscriptions for £75,000 43 per 
cent. first mortgage debenture stock at par. £153,000 capital has 
been already issued and paid up. 


Doulton & Co,—It is stated thst the celebrated pottery 
business of this company is to be floated as a limited liability 
company immediately. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 26th, 1898, were £139 4s. 7d.; aggregate to date, 
£13,706 18s. 7d. 

The Bradford City Tramways.—Week ending November 27th, 1898, car 
mileage, 5,206 miles. Receipts, £206 8s. 1d.; average receipt per mile for 
week ending November 27th, 9.51d 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending November 25th, 1898, were £2,454 17s, 6d.; corresponding 
period, 1897, £2,339 13s, 10d.; increase, £115 3s, 8d. 


The City and South London Railway Company.—The receipts for the week end- 
ing November 27th, 1398, were £1,114; week ending November 28th, 1897, 
£1,060; increase, £54; total receipts for half-year, 1898, £21,519; corresponding 
period, 1897, £20,785 ; increase, £734. Miles open, 3}. 

The Dover Corporation Electric Tramways.—The receipts for the week 
ending November 26th, 1898, were £133 14s. 1d.; week ending November 
27th, 1897, £85 3s. ld; increase, £48 1ls,; total receipts to date, 1898, 
£7,786 7s. 10d. Miles of track open week ending November 26th, 1898, 3; 
week ending November 27th, 1897, 2. Car miles run week ending November 
26th, 1898, 4,871; week ending November 27th, 1897, 1,902. Number of cars 
week ending November 26th, 1898, 11; week ending November 27th, 1897, 5. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, November 25th, 1898, were as follows:—D. U. T. Co., horse cars, 
£2,034 16s. 11d.; ditto, electric cars, £421 8s. 8d.; D. 8. D. Co., electric 
cars, £544 16s. 7d.; total, £8,001 1s, 94; corresponding week last year— 
D. U. T, Co., horse cars, £2,514 6s. 1d.; ditto, electric cars, £141 Os. 11d.; 
D. 8. D. Co., electric cars, £406 4s. 5d.; total, £3,061 11s. 5d.; decrease, 
£60 9s. 8d.; aggregate to date, £85,625 14s. 7d.; te ag to date last 
year, £79,314 3s. 1d.; increase to date, £6,311 lls. 6d. Worked :—The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
miles electrically, and 81 miles by horses, for the corresponding period 
last year, 

The Halifax Corporation Tramways.— The receipts for the week ending 
November 23rd, 1898, were £214; total receipts to date, 1898, from June 29th, 
£5,622. Miles of track open, 3}. Car miles run, 3,148, Number of cars, 10. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 27th, 1898, amounted to £1,317; corresponding week last year, 
£1,257 ; increase, £60, 

The South Staffordshire Tramways Company.—The receipts for the week ending 
November 25th, 1898, were £559 18s. 1d.; week ending November 26th, 1897, 
£544 8s.i9d.; aggregate receipts for 47 weeks, £29,789 2s. 1d.; last year, 
£29,862 Lis. 8d. 

The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending November 25th, 1898, after deducting 17 per cent. of the 
gross receipts payable to the London Platino-Brazilian Telegraph Com- 
pany, Limited, were £8,140. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock } Closing ——— done 
Present or Dividends for Closing ~  - 
= NAME. Share) the last three years. | | Nov. "Now, aot, 
895. | 1896. | 1897. Highest.| Lowest. 
127,4001) African Direct Telegraph, 4 % Debs. —105 {101 —105 
,000 | Amazon Telegraph, shares... eve 3— 4 — 4 ee 
125,000 Do. do. 5 % Debs. Red. . ase eee | 92 — 95 92 — 95 = 
, 5601 (Stock/£2 9s/L2 13s} 3 63 — 66 — 67 oss 
8,047,2201 do. 6% Pref. ... (Stock 188/25 6s] 6 [114 —115 | 115} | 1144 
8,047,2201 De, do. wwe | 15; 16 — 164 168 | 1533 
130,000 | Brazilian Submarine Telegra 7% 17% | 153— 15% | 153— 15 158 158 
‘75,0001 Do. do. Debs. “2nd series, 1906 | 100 | 5 eee ee —115 —115 
44,000 | Chili Telephone, Nos. 1 to 000... 5/4 4 4 3} 3} 
10,000,000$; Commercial Cable | 7 8 8 180 —190 —190 
918,2971 Do. do. Sterling 500. year ‘4 % Deb. Stock Red. Stock] ... oa +» {104 —106 (104 —106 105} | 104} 
,850 | Consolidated Telephone Construction and 10/- | 14 2 =e 
16,000 | Cuba 10 | 8 8 7 2 11 10 — 11 xdj 103] ... 
12,931 Direct ¢ Spanish Telegraph... ose eee 5 | 4 4 4— 5 4— 48 
6,000 ba 4 Cum. "Pref. eos 5 |10 10 10 10 — ll 10 — ll oe 
30,0001 Debs., 1 to 6, 000 | 50 44 44 44% |104 —107% |105 —108% 
60,7101) Direct United States Cable® wee | | | ~ | 
120, Direct West India Cable, 44 % Reg. “Deb. . | 102—105 (103 —106 
4,000,000 | Eastern Telegraph, Ord. Stock ... [Stock] ... (172 —177 —177 174 
1,295,000 Do. 34% Pref. Stock ave |L04 —107 [104 —107 105} | 1044 
, Do. Certs., 50 % paid oss | 53 — 56 53 — 56 
89, Do. Debs. , repayable August, ‘1899... | 100 | 5 5 5 101 —104 |101 —104 xe 
1,432,2681 Do. Mort. Deb. Stock Red. ... ... |Stock| 4 4 4 124 —128 (124 —128 127 | 126 
,000 China Telegraph ...| 10 | 7 7 7 172 | 173— 17% | 173 
0. us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001] { 10 %|5%|5 % {100 —104 [101 —105 
64,4001 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 5 e 5 101 —104 102 —105 «se 
820,000!) Do. 4% Deb. Stock Stock} 4 4 4 125 —129 —129 see 
astern and South African Telegraph, 5% Mort. De b., —~ = pe 
35,1001 Reg. Nos. 1 to 2,343 100|5%/|5% 100 —104 —105 
46,5001 Do. Pi do. to bearer, 2,344 to 5,500 | 100 | 5 5 «. {LOL —104 (102 —105 eee 
, 0001 = 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 «» |102 —105 |103 —106 ae 
200,0001 Do. 4% Reg. Mt. Debs. (Mauritius Sub. ) 1—8,000 | 25/4 4 .. {102 —105% |103 —106% ese 
180,227 | Globe and Trust... | 10 | 43 44 44 12}— 124 | 123}— 123 12g | 12} 
180,042 6 % Pref. «of 6 164— 17 164— 17 17 163 
150,000 5 Debs. | 100 | 5 5 100 —103 —103 1024 
,800 Cable, 44% Ist. Me, ‘Dbs., n.1-1,200,rd.| 100 | ... |LOL —104 {101 —104 
17,000 | Indo-European Telegraph | 10 10 54 — 57 54 —57 
100,0001) London Platino-Brazilian Telegraph, 6 % Debs. ... | 100 | 6 6 6 109 —112 —112 ose 
,597 | National 1 to 484,597 5 | 54 54 6 58 53 5} 53 
15,000 6 Cum. 1st Pref. 6 6 12 — 14 12—14 
15,000 De 6 % Cum. 2nd Pref. .. 10 | 6 6 6 12 — 14 12 — 14 Tee 
250,000 5 % Non-cum. 3rd Pref., 1 to "250, 000 6/5 5 5 5}— 53 
1,829,471 % Deb. Stock Red. Stock| 34% | 34% | 34% | 100-103 [100 —105 | 102} | 101 
171,504 | Oriental a and Elec., Nos. 1 to 171,504, fully paid 1|5 5 5 a — << ae 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 aa 105 —108 {105 —108 * vee 
11,839 | Reuter’s ... ose 8|5 5 5 7— 8 7— 
58,000 | United Plate Telephone 5|4 5%16% 43 
151,7331 do. 5 % Debs. ... eee |Stock! 5 eee —106 —106 106 
200,0001| West Telegraph, 5 Debs. . 100 | 5 5% | 5 % | 99 —102 99 —102 
,008 | West Coast of America, Nos. 1—30, (000 and. 53, 001—53, 008 eee + ? + ove 
150,000 Do. do. 4% Debs.,1—1 ,500 gua. by Braz. Sub. Tel. | 100 | ... —106 /|103 —106 “we 
»269 | Western and Telegraph 2 84% | 124— 123 | 123xd 
83,129 Do. 0. do. 5 % Pref. Ord... ... 74) 5 5 5 8 — 8 — 84xd 
88,129 Do. do. Def. Ord. 74) 1 4 4— 4— 44xd 
889,521 Do. do. do. 4 Deb. Stock Red. ... |Stock| ... «. —110 {107 —110 
88,321 | West India and Panama Telegraph .. ow | 1 13 13 al 
84,563 Do. do. do. 6 % Cum. 1st Pref. ... | 10 | 6 6 6 94— 10 94— 10 10 
4,669 Do. do. do. 6 % Cum. 2nd Pref. ... | 10/6 6 6 7— 7— Tek ws 
80,0001 Do. do. ~— do. 65% Debs., Nos. 1 to 1,800 | 100 | 5 5 5 106 —109 |106 —109 pee ace 
158,1001 Western Union of U.S. Telegraph, 6 % Bter. Bonds ... | 100 | 6 6 6 98 —103 98 —103 os eve 
ELECTRICITY SUPPLY COMPANIES. 
80,000 Cross and Strand Electricity Supply % | 114— 124 | 114— 124 
20,000 do. do. do. 44% Cu um. Pref. 6— 64 6 — 64 
34,000 “Chelecs Electricity Supply, Ord., 5/5 5 6 8 — 8 — 
60,000 Do. do. do. 44 % Deb. Stock Red.... |Stock| 44% | 44% | 44% |114 —116 |114 —116 Diag Beet 
50,000 | City of London Electric Lighting, Ord. 40, i eso | LHS 7 10 24 — 25 24 — 25 243 | 244 
10,000 Do. Ord. Nos. 90,001 t0 100,000... 30... | | cee, | 23h— 244 | 246) 24% 
,000 Do. 6 Cum. Pref., 1 to 40,000 ... 10 | 6 6% 154— 164 | 154— 164 | | 
400,000 Deb. Stock, ‘Serip. (ise. at £118) ‘all paid ic 5 5 127 — 132 |127 —132 aes aaa 
80,000 County of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10} mil | nel | nil | 124— 134 | 124— 133 13 “a 
10,000 do. do. Nos. 30,001 to 40, 000 £8 paid.; 10] ... | 10—11 10 — ll ove 
20,000 De do. do. 6 % Pref., 40,001—60,000 | 10/6 %|6%|6 144— 154 | 144,— 154 | 1438] ... 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . we 5 — 5— 
15,661 | House-to-House Electric Supply, Ord., to 15,761 9 — 10 9— 10 ... 
12,000 Do. 7 % Cum. Pref.. 51/7%17%/|7 | | 
48,050 Do. do. 6 % Pref. we | se | 6 — 68 
62,400 |*Metropolitan Blevtric Supply, 101 to 62,500 | 174 | 1645-174 | 17,4] 17 
220,0007 Do. 44 %, First Mortgage Debenture Stock | ... | 44% | 44% | 44% |117 121 [117 —121 | 119. | 118% 
6,452 | Notting Hill Electric Lighting ~ «= oof MiSnelenle 154— 164 | 154— 163 | 16 | ... 
81,980 |*St. James’s and Pall Mall Electric Light, Ura 5 | 72% |10§% [144 164— 174 | 164— 174 17g | 174} 
20,000 do. Pref., 20,081 to 40,080 5|7 7 7 9— 10 9— 10 
50,000 do. Deb. ‘Stock Red. __... |Stock| ... 105 —108 {105 —108 
65,000 | South Electricity Ord., £3 paid ... 5 3} 27— 3% 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 112%|16—17 16 — 17 163 | 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Business done 


Closing Closing 
Present or Dividends for during week 
Issue. NAME Share.| the last three years, 93rd. 20th. 
1895. | 1896. | 1897. Highest.| Lowest. 
60,000 | Aluminium ‘‘ A” shares, Nos. 1—60,000 ... 3} 3h 3h 
90,000 Do. Ist Mort. Deb. Stock Red. [Stock] ... | | 94 —100 94 —100 
30,000 | British Electric ay: 164 | 16 — 17 163 | 16} 
Do. do Cum. Pre 30,001—40,000 
10,000 (issued at £2 10s. prem. all pd. ) 1 ere she . | 124— 184 | 124— 184 138 | 18% 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3] 24%) nil | nil 1zj— 2 1j— 2 Ree) sce 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2/ 3% nit 4%| 24— 23 2i— 28 28,; 2% 
125,0001 Do. do. Perp. Deb. Stock |Stock] ... (L121 —115— {L111 —115 | 
50,000 Do. do. 2nd Deb. Stock Red. ... |Stock| ... ... |LO2 —105 102 —105 
20,000 | Callender’s Cable shares, Nos. 1—20,000 ... 94— 104 94— 105 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock| —113 {111 —114 
35,250 London Railway, Ord. Shares | 10 — 103 93— 10} 10} | 10 
61,033 De, do. Pref. half-shares £1 paid 1}— 1? 1j— 1? 
630,0001} City South London Railway... Stock} 1,8,%| 68 — 70 65 — 68 67 66 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. 4 34— 4 
32,098 | Crompton & Co., 1 to 32,098 me, lj— 2 2 
Do. 5%, Ist Mort. Reg. ebs., 1 to 43 
82,850 £100, and 901 to 1,070 of £50 Red. 96 91 96 
99,261 | Edison & Swan Utd. El. Lgt., shares, £3 pd.1 to 99,261 5 | 5 6% 2— 2 2— 24 
17,139 Do. do. do. ‘© A” Shares, 01—017,139 5 54%| 6%} 4— 5 4— 
194,023 Do. do. do. 4% Deb. Stock Red. ... | 100] ... wad ... | 99 —101 99 —101 ae ar 
110,000 | Electric Construction, 1 to 110,000 ... al 2) 56 6 6 23— 24 24— 2h 28 2} 
25,000 Do. do. Cum. Pref., 1 ‘to 25,000 7 2 34 3} 3 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock... |Stock| ... |L05 —107 |105 —107 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... + 34 
67,275 | Elmore’s Wire 1 to 69,385, issued at 1 pm. 4 + 4 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 te a 7 10 — 12 10 — 12 ee sae 
12,500 | Henley’s (W. Telegraph Works, Ord. ... | 10 12 20 — 21 20 — 21 | 204 
3,000 Do. do. 7% Pref. 10; 7 7 7 18 — 19 18 — 19 ay sis 
50,000 Do. do. do. 44 Mort. Deb. Stock... {Stock 44 44 44%|1l0 —115 {110 —115 ae 
50,000 | India-Rubber, Gutta-Percha and eae a Works ess | 20] 20°%,| 10 10 22 — 23 214— 224 22 
300,000 Do. do. do. 4% 1st Mort. Debs. | 100 | ... . |102 —106 {102 —106 
37,500 {Liverpool Ord: oss | 23 384% 10, | 10/7, 
10,000 'f Do. Pref., £10 paid 5 154— 16 153— 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 15 15 87 — 41. | 37 — 41 40 394 
150,000 Do. do. 5 % Bonds, red. 1899 | 100| 5 % 65 5 %|104 —107 (104 —107 ne we 
540,0001 Waterloo and city Railway, Ord. Stock _... (107 —112 —114 111 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
_ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY ee. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, ;4—;%. 
British Aluminium, Ordinary, 10O—12; 7 % Pref., 11—13. Smithfield Market Electric, 2—4. 
House-to-House, 44% Debentures of £100, 107—109. *T. Parker, £10 (fully paid), 14}. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 13—14; 1st Preference Cumulative 6%, £5 paid, 83—8}. Dividend for 1896—6%. 


(fully paid), 73—8. Debentures, 107—109. Dividend, 1897, 


on Ordinary Shares 10%. 
* From Birmingham Sharo List. Bank } rate of discount 4 per cent. (October 13th, 1898). 


MARKET QUOTATIONS, Wednesday, November 30th. 


| lIncrease or or 
CHEMICALS, &c. | ‘This week. | | Last week.| necraase, | METALS, &c. | This week. | | | Last week. | De ieane: 
| 
a Acid, Hydrochloric ae -. per cwt. | 5/- 5/- er | b Aluminium Wire, in ton lots.. per ton £224 | £224 | 
a , Nitric per cwt. | 22/- 22/- i; 6b Sheet, in ton lots... per ton £191 | £191 
@ » Oxalic. in +. per cwt. 82/- 82/- | ¢ Brass (rolled metal 2” to 12”) basis per Ib. 
& Sulphuric per ewt.| 5/6 5/6 | » Tube(brazed) .. per lb. d. | 
a Ammoniac, Sal .. per ton 87/- 87/- | | » Wire, basis +» perlb. id. 
Ammonia, Muriate (grey) +» per ton £19 £19 | | Ebonite Rod +. perlb. 8/- | 8/- 
hite) .. perton| £26 £6 5/- 5/- 
Bleaching powder perton,) £515 £5 15 ‘is g Copper Bars per ton £67 £67 
a Bisulphide of Carbon .. per ton £15 £15 | g « Wire (basis price) perlb, 8d. | 8d. 
a Borax an +. per ton £14 10 £14 10 | g » Sheet per ton £67 | £67 
a Benzole (90 per gal. | » Rod +. per ton £67 | £67 
a (50/90 °/.) per gal. | 5/6 5/6 n German Silver Wire .. perdb. 1/6 
aCopper Sulphate.. per ton | £19 | £19 | h Gutta-percha, fine ..  .. perlb. 5/6 
a Lead, Nitrate .. ++ perton £23 10 | £2310 h India-rubber, Para fine perlb. forw’d| 4d. dec. 
» White Sugar... perton|; £3010 £38010 Iron, Charcoal Sheets .. +. per ton £18 
» Peroxide .. ..  .. perton | £2710 £2710 ,, Pig (Cleveland warrants) per ton 50). 52/6 2/6 dec. 
Methylated per gal. 2/9 | 2/9 Forgings, per ton | From £11 | From £11 
aNaphtha, Solvent (90° he at | »  Serap, heavy per ton 45/- 45/- a 
160° C. per gal. | 5/6 | 5/6 aé » _ Wire galvanised No. 8. per ton £8 15 £8 15 as 
« Potash, Bichromate, i in casks... per lb. | 83d. | 83d. Lead, English Ingot .. perton; £13100; £18126 26 dec. 
a Caustic (75/80 +. perton 24 £ heet per ton £14126); £14126 
Bisulphate ++ per ton £85 £35 Mica (uncut slabs 8” long) per lb. 6/6 6/6 
a Shellac per cwt. 65/- 65/- m Manganin Wire 28.. per lb. 8/- 8/- 
a Sulphate of Magnesia +. per ton £410 £410 g Mercury .. ..per bottle) £7 9 £79 
a Sulphur, Sublimed Flowers .. per ton £610 £610 ee | oPlatinum . peroz.| £2190 £2190 
a Recovered... perton £510 £510 | i Steel, Magnet, ‘according to 
a » Lump .. +» per ton | £5 £5 ee | description .. perton | Srom £15 | to £40 
a Soda, Caustic twhite 70°.) .. perton £710 £7 10 | Steel, in bars .. 
a , Crystals .. +» perton | £3 £3 a0 g Tin, block . xe +» perton £86 10 £84 to £85 ine. 
| n ,, Wire Nos. 1 to 16 1/4 1/4 nA 
| j Yarns, Cotton, Single 101b. 62d. 4d. dec. 
»  Flax,6 or 8 lea... perk, 
ji» Hemp, 8 ply 10 Ibs. per lb. 
S w » Russian, 10 Ibs, per Ib. 44d. me 
Jute, 180 lbs. rove Lod £12 £12 
j Manila, 24 thread . £29 £30 £1 dec. 
k Zine, Sheet (Vielle Montagne bad.) £29 10 £29 10 
a Quotations supplied by Messrs. G. Boor & Co. ¢ Quotations supplied by Messrs. Bolling & Lowe. 
b ” » » The British Aluminium Co., Ltd i ” ” n ” Henry C. Yeo & Co. 
c ” ” » Messrs. Thos. Bolton & Sons. k ” ” ” ” Morris Ashby, Limited: 
d ” ” ” u ” ” ” San ers, ake & 5 
6 ” ” , m ” ” ” ” W. T. Glover & Co., Ltd, 
r ” ” » The India-Rubber, G.-P., and Teleg. Works Co Ltd n He a ye »  P. Ormiston & Sons. 
” » Messrs, James Shakspeare. 0 » Johnson. Matthey & Co., Lid 
” ” » Jackson & Till, 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELECTRICITY 
ON GROWING VEGETABLES OR FLANTS. 
By 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Continued from page 802.) 
Ir seems necessary to point out once more thata judgment founded 
on the results directly received would have been quite erroneous, 
because of the inequality of the fertility. This is also proved by the 
circumstance that the harvest from the control field, &c., greatly sur- 
passed the excellent harvest of 1886, the former being 0°3255 kg. on 
& equare metre, the later only 0:2519, or about 29 per cent. more in 
the control field of 1887. The augmentation of the crops through 
the electrical treatment must therefore be estimated for the wheat to 
about 45 per cent., and for tke rye to about 10 per cent., but asabove 
stated, an increase of the rye was not expected, because the ex- 
ees began too late, that is to say, when the ears were already 
eveloped. 

Because the experiments on potatoes, oats, and corn were per- 
formed with the aim of investigating different circumstances, as the 
extent of time during which the electricity was given, the different 


| Experimental field E. 


Squares, 
ly b | 
‘Number Volume | Weight welg: umber Volume Weight 
ta f f 
m? m? plants. | | kg. in hl. kg. 
Cc kg. | 
No. No. | } | 
1 tos 49/49] 182 | 56:10 0°3082 206 0769 55°25 
263 | 1044 77°35 |02941; 284 0824 6333 
3,10 , | | 281 | 0989 71°88 |0:°2556; 286 0879 64°60 
4,11 , | , | 277 | 1264 9308/0360} 270 | | 63:33 
203 | 0989 74°38 |}036€4| 320 1017 7693 
$20 | 1:154 | 8160 3806 | 0-989 | 7693 
7 »14 835 95 | 225 | 1044 | 7480 233 0715 | 6290 
| 


Control field C. 


size of the wires, the number of ts on a certain ares, we give for 
them special tables, from which the exactness at the treatmert of the 
results can be seen. It must be remarked that the control fields for 
the corn showed an exceptional fertility, about twice as great as in a 
field lying near, but outside of the experimental fields. We have 
therefore taken a common control field for the corn, the fertility of 
which was certainly still greater than that of the experimental fields, 
though not very much. e increase for the corn is therefore less 
than it should have been in case of equal fertility. The Table V. 
contains the results for the other plants under investigation, but it 
will be convenient to discuss all the results together, wherefore we 
are going over to 


Tur EXPERIMENTS IN BourGOsyNE. 


The results obtained by the experiments made up to 1897 were very 
encouraging to a continuation of the studies of the phenomenon ; 
still many questions were yet to be resolved. 

Among these the following :— 

Do we receive the same results as in Finland if the experiments 
should be performed after the rame method in another region of the 
globe, or, in other terms, would the effect be the same, independent 
of the latitude ? 

Considering the great importance of the whole question, a publica- 
tion of the results, without having given an answer to that objection, 
would perhaps have been fatal. 

The first, and most important of all, was to raise the necessary 
funds; but through generous friends that great difficulty was over- 
come, and by Prof. E. Mascart we were introduced to Baron A. 
Thenard, who, with utmost courtesy, gave usthe permission to perform 


Taste II.—ExpEsIMENTS ON POTATOES. 


| Average 
Average} surplus 
weight in Remarks, 
after a | per cent. 
plant | 
kg. | 


0 2682 | + 1491 | Wire of iron 2mm. with 4 points on m*. 
02230 + 3188 15 mom. 
02259, + 13:15 1:0 mm. 
02346! + 4325 | 24h. under current 
02404, + 52°41 | 16h. vs 
02515; + 143 | 12h. 


every day; wire 0'8 mm. 


every day; with 4 p.p.m* 


02700, + 2311) 8h. ” 


Putting aside the squares 6 and 13, in which some unknown circumstance has intervened, and uniting the experiments 4, 5, 11 and 12, we shall arrive to 


the result that, in giving electricity during 


20 hours daily the effect will be 47°8 per cent. surplus, 
8 


” ” 


per cent. surplus, 


or a sensible augmentation with the time of electrifying. The thinner wires seems also to give a better result. 


Il] on Oats. 


Reaped Experimental field E. Control field C, 
Squares. area | ‘ 

Straw ‘Volume Weight Straw Volume Weight 
E. C. | C. inkg. inhl. | in kg. | kg in kg. | inhl. | in kg. 


No. No, j 
| 


5313 | 01084; 4:250 


| 
| 
| 


surplus | 
Weight in | Remarks. 
on m? per cent, | 
in kg. { 
0:0607| — 28°49, 


2125 |00434| 5525 | 0055 2975 | 
0-055 2°975 |0°0607| | 0027 1°700 
|0 1041 | 3:825 |  2:975 
4675 |00954| 2550 | 0041 | 1:700 . 
0041 | 2125. 
|0:1041 | 5°525 | 0-069 | 4:038 
|0°1093' 5109 | 0-069 | 3:400 


0°0347/ + 7494 15mm. under 
00607' + 71:49! 10mm. current 
0:03847| + 17496 |) 24 h. under current 
00434/ + 149:°88| (16h. 
00824 + 2633 
00972, + 1246\) 8h. 


2 mm. wire of iron with 4 points on * 24 h. 


daily ; ordinary wire. 


Putting aside the first and the fourth pair of squares, where the experiments are troubled of some accidental circumstance, it will be seen that the 
augmentation is 73 per cent. when the current is working all the day, but diminishes perceptibly when this time is shortened. 


Taste IV.—Exprrments on Broptorp, 1887. 


Squares, Experimental field E. Control field C. 
| | per cent. Remarks. 
No. Straw | Volume Weight | — Straw | Volume 
1 k k hl. in kg. 


E. | kg. hi. in inkg. | 


| 


1 
| 0069 4975 | 00954 
4 & , | » | 6875/0110 7650 01561 ,, 
2. 5100 0696 6163 01268 
7'3 1/95 


| 40838 | 0082 | 4888 01397; 
! | 


49 | 5 525 0096 | 6588 | 01344 8560 1-002 72677 00918 +4 
| | | 


177 point on 8 m*, wire of iron, 0°25 mm. d. 
|+@@i1 
» | +2306) 1 , 
” +6466; 1 , 1 
+3270; 2 ln. 
(+5414 
» 8 , Lm 


! 


And the three later 


Putting aside the No. 2, in which some unknown circumstance has intervened— 
The three first squares give an average of a per cent. 


Of which it results that an augmentation of the number of points does no’ 


be necessary, 


t exercise a marked influence. It seems, however, that at least one point on 5 m? will 


98. 
i 
done 
eek 
1898, 
west. 
33 
P 
133 
2h = 
66 
2} 
3 
| 
or ‘ 
— 
4,11) | | 6800 
6 ,,13 | » 7°650 i 
7 | 35 35 | 5°100 
= 
i | 
” 
” 
” 
” 
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the experiments on his estate of the Castle Laferté,in Bourgoyne, and 
also his support where it was needed. 

Of the exposition hitherto made, it seems that the greatest difficulty 
by experiments in the open field is to get a homogeneous soil on the 
experimental and control field. But that is not all. The field must 
also be uniformly lighted by the sun. The shadow of a tree can 
be of great consequence if it falls unequally on both fields, and 
that circumstance will be more effective in the case cf a summer with, 
in general, bad weather. The summer of 1888 was exceptionally bad, 
and fatal to the experiments on a number of plants, because the fields 
on which they were executed wa; not suitable in many cases. It 
has, therefore, been necessary to exclude a number cf doubtful 
results, but for further details we must refer to a more complete pub- 
lication, ‘‘ Experiences sur 1’Influence de 1'Electricité sur les Végé- 
taux,” * and here we give only the results, which were certain and 
of consequence for our purpose. 

The plants, which were objects of suitable experiments, were :— 

In the garden: Raspberries, peas, onions, carrots and cabbage. 

In the field: Wheat, oats, maize, red beets and white beets. 

The results were :— 


Wheat ... an augmentation of about 21°2 per cent. 
Maize ” ” ” 26 ” 
Raspberries... 428 ,, 
Red beets ... G4 
Peas . ” ” ” 75 ” 
Beans ” ” 36'4 ” 


Among the others we must consider the strawberries separately, 
because the experiments on them were most instructive. On the 
field of experiments were 315 plants, and on the field of control were 
situated 392 plants. The experiments began April 18th, and were 
continued day and night. On the plants were, at the beginning, 
only leaves, but on April 29th appeared the first flowers on the 
field of experiment, and 8 days later on the control field. During 
this interval of 19 days there were 4 days of rain, and as the 
machines are not active under conditions of rain and moisture, the 
time of effective action was reduced to 15 days. The development 
of the flowers on the field of experiment was hence twice as rapid as 
on the field of control, and the plants of this former field possessed 
an appearance of much greater activity than on the latter. This 
state of things continued to May 18th, but then followed 8 dsys with 
a burning sun and a warmth, exceptional even for Bourgoyne. From 
this time the plants on the field of experiment began to languish, 
and the berries gathered between June 7th and 21st gave 

from the field of experiment 8.065 kg. or 157 g. after one plant. 

control 7245 kg.or 185g. ,, 
hence 151 per cent. less from the experimental field. 

A difference in quality was also seen, the berries from the field of 
control being fresher and were more fragrant, these from the field of 
experiment being sweeter. It was evident that the electricity had 
damaged the plants. Rightly to estimate the damage, the number of 
receptacles was counted to be in average 16 on every plant on the 
field of experiment, but only 8 on the field of control, the fecundity 
had hence been twice greater on the field of experiment. The cause 
of this unexpected change in the development must be searched fcr 
in the electricity, and the consequence is, that the quantity of this 
agent must be lessened in times of a burning sun; but it will be 
seen that an equal watering of the both fields should have altered 
the result in favour of the field of experiment. We must then con- 
clude that the electricity is not so harmless, that it always can be 
given in an unlimited quantity; the external circumstances must 
carefully be considered. The same damaging through the burning 
sun happened with maiz2, which in the beginning of May showed an 
evident greater activity on the experimental field than on the control 
field, but was found afterwards to decline. 

In all the series of experiments the results show that som3 
of the plants were not favoured by the electricity. Among them 
were carrots, cabbage, cabbage roots, tobacco and peas. 

During the experiments in Bourgoyne it happened that, besides 
the squares on the acker field, there was a little field of experiment 
and of control both for carrots and peas in the garden. These four 
small fields, being of the same size, were equally watered ; care was 
taken that every field should receive the same quantity of water. 
The result was that the carrots gave an increase of 125 per cent., and 
the peas (after careful appreciation) 75 per cent.; To these facts we 
can now adjoin a result from this summer. A series of experiments 
has been executed in Finland on a small scale on certain plants, and 
among them on éobacco. 

(To be continued.) 


QUEENSLAND POSTS AND TELEGRAPHS. 


TuE report of the Postmaster-General for the year 1897 is to hand, 
and contains data which will no doubt prove of interest to many of 
our readers. The want of accommodation, together with the unsuit- 
ability of the post and telegraph buildings at Brisbane, is strongly 
commented upon as restricting the development of business. The 
committee appointed to consider the proposed Pacific cable reported 
in 1896 affirming the practicability of the scheme ; still it hangs fire, 
for the Postmaster-General observes: “I regret that I am unable to 

* Commentationes variae in memoriam actorum C.C. L. annorum. 
Edidit Universitas Helsingforsiensis, 1890. 

t The peas were, shortly before ripening, purloined by pigeons. 


report that the negotiations for the laying of a Pacific cable are in a 
forward state. The influence of the present monopoly appears to be 
80 great as to cause a postponement of the serious consideration of 
this matter;” and he appended the following copy of motion pro- 
posed by the Hon. J. R. Dickson, and seconded by the Hon. J. G. 
Duffy at a conference held at Hobart in March and April, 1897 :— 

“That this Conference re-affirms the opinion that in the interests 
of Australasia the Pacific cable project shovld be consummated as 
soon as practicable, and that the Governments of the various 
Australasian Colonies be requested to represent to the Imperial and 
Dominion Governments the foregoing opinion, together with the 

roposal of the premiers as agreed to at their recent Conference held 
in Melbourne, viz :—that if Great Britain and Canada would each 
contribute one-third of the cost, the Colonies would be prepared to 
contribute the remaining third.” 

A reduction in the cable rates from Qieensland was inaugurated 
on July 7th. 

The cable from Bundaberg to Gowen was interrupted from Novem- 
ber ist, 1879, to January 19th, 1898. The returns on this—the New 
Caledonia cable—are still insufficient to admit of a reduction in the 
annual subsidy of £2,000. 

A reduction bas been made in the telephone rates. Formerly, in 
Brisbane, the charge for the first mile and any intermediate distance 
was £5, and 12s. 6d. for every additional quarter of a mile, the instru- 
merts being provided by the subscriber and maintained by the 
department. A much wiser course has now been adopted. The 
Government now finds the instrument as well as the wire, and the 
charge has been fixed at £6 for the first half-mile, and £1 53. for 
each additional half-mile. 

It is satisfactory to learn that this reduction in the charge for 
telephones has led to a greatly increased demand, and new exchanges 
are being opened. A number of private lines are also in course of 
construction. The decision arrived at to place the telephone wires in 
Brisbane underground so as to avoid interference from the traction 
currents is having energetic effect. Telephonic communication has 
been adopted between ou'lying districts and the nearest telegraph 
offices with considerable advantage. This, it is stated, has been made 
practicable by the adoption of the phonopbore, the phonophore being 
superimposed upon the telegraph wires, where they are available for 
the purpose. The establishment of a trunk line between Charters 
Towers and Townsville by means of the telegraph wire which already 
existed between those places has proved highly successful, and, 
instead of tending to reduce the telegraph receipts, has led to, or at 
all events there has cccurred, an increase of £174 for the year. A 
trunk line between Ipswich and Brisbane is under construction. It 
is proposed to extend it to Toowoomba. Interesting data is furnished 
in relation to the revenue derived from the wire between Charters 
Towers and Townsville. As has been pointed out it is but one wire 
worked telegraphically, and the phonophore has been superimposed 
upon it. The telegraph revenue amounted for the year to £719 33. 8d., 
and that derived from it as a trunk telephone wire to £399 18s. The 
suggestion no doubt will cecur to many: Why is not a similar course 
f.llowed in England? The practice is not by any means isolated. 
It was pursued on the Great Western Railway Company’s wires, and 
on the Midland Company’s to a certain extent long prior to its 
adoption by the Queensland Telegraph Department, and it is now 
used by several railways as an adjunct to their telegraph service. 
The objection to it—an objection which has not yet made itself felt 
in the colonies—is that it renders the operation of other telephone 
circuits in its neighbourhood difficult. Queensland, so far as Chariers 
Towers and Townsville is concerned, are at present content with one 
wire for their telegraph work, and, practically, one wire for their 
telephone work. Their troubles may be before them ! 

Many municipalities and companies are seeking information and 
advice regarding the steps necessary to be taken in applying for 
Orders in Council for electric lighting powers. 

In dealing with these applications for Orders in Council great care 
has been exercised to guard against a monopoly being granted to any 
municipality, company, or other applicant. 

Four Orders in Council have been granted up to the present time, 
as follows: Brisbane Electric Supply Company, Limited ; Toowoomba 
Electric Lighting Company, Limited; Charters Towers Electric 
Supply Company, Limited; Ipswich Municipal Council; and 
applications have been received and are under consideration from the 
following: Gympie Municipal Council; Rockhampton Gas and Coke 
Company, Limited; Bulloo Divisional Board (Thargomindah). 

In addition to the applications mentioned, there have been 
inquiries from various other municipalities, companies, &c. 

The question of the reduction of the intercolonial charges on 
telegrams was brought forward at the Hobart Conference in the early 

t of the year; but it was resolved that, owing to the financial loss 
involved, the question of a general reduction in the prices of inter- 
colonial telegrams must stand over for the present. 

It was desired that the addresses and signatures in excess of 12 
words should be paid for; but on trial in the New South Wales 
Department it was found that the average address and signature did 
not exceed this number, and it was proposed by the Postmaster- 
General of the Southern Colony that there should ba no charge for 
address and signature, and that the rate for each additional word 
after the first 10 should be 2d. 

It was pointed out that the proper charge for extra words at the 
1s. rate would be 1d., and that the adoption of the 2d. rate would 
lead to a multiplication of telegrams with free addresses and signa- 
tures; but on the Postmaster-General of New South Wales objecting 
to a different charge to that prevailing between his colony and 
Victoria, the original proposal was agreed to. This long-pending 
question has thus now been settled. 

The Postmaster-General’s comments on the condition of the various 
telegraph lines are not pleasant reading. Apparently, due to restric- 
tions in the amounts provided for repairs, the lines are by no means 
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as they should be, and we quite endorse the Postmaster-General’s re- 
mark that “it must be manifest that it is false economy to insist on 
a restricted and insufficient allowance for this important service.” 

The total mileage of line (poles) devoted to public businecs was, 
on January Ist, 1898, 10,090; and of wire, 18,472. The international 
code, as fixed by the Telegraph Bureau, was brought into use in all 
the Australian colonies on August 1st, 1897. A little inconvenience 
attended its introduction, but this soon disappeared. 

As an instance of some of the difficulties which have to be overcome 
in the maintenance of colonial telegraphs we extract the following :— 

“The tropical disturbance which passed along the coast between 
Rockhampton and Bowen on February 3rd was very destructive to 
the line between Nebo and Bowen, but most disastrous around 
Mackay, which was in the centre of it. All wires were seriously 
injured. In many places they were blown off the poles for several 
miles, and carried into the tops of high trees. In some instances the 
poles were lifted completely out of the ground, and left lying yards 
away from where they had stood. Hundreds of large trees and 
innumerable brauches were blown on the line. The cyclone was ac- 
companied by torrents of rain, which caused exceedingly high floods, 
and theee were kept up by heavy rain continuing to fall for many 
days. R2pairs to lines were much retarded thereby, althougk every 
effort was made by special parties sent out on the several sections. 
The line repairers and labourers worked well, often in water u 
to their waists the whole day, and encountering much personal ri 
while swimming rivers and creeks. 

The following is a summary of the Telegraph Service for 1897 :— 


Telegraph and telephone stations... os eee 388 
Number of messages transmitted and receiv.d 


Value of ordinary messages transmitted (exclud- 
ing messages “On Her Majesty’s Service,” 
value £11,677 8s. 10d.) ... £97,276 
Cost of construction to date (including buildings) £887,105 
The revenue of the Postal Service is the highest on record, 
being £167,998, an increase of £6,272 on the previous year. The 
total revenue amounted to £246,514, an increase of £7,802. Expendi- 
ture was still in excess of revenue. The Inland Parcels Post business 


applies to two-phase and three-phase cases) lying between two slip 
ring connectors is acting as generator, it produces its greatest elec- 
tromotive force when its mid-point is paseing the mid-point of any 
pole. Hence, if the poles are narrowed £0 as to concentrate the 
field, even though the average elect: omotive force for continnous cur- 
rent purposes remains unchanged, the root mean square value of the 
electromotive force will be increased, ard the curve of induced 
electromotive forces will be more peaked than asine curve. If the 
machine is being used to convert continuous current into alternating, 
the effect will be to raise the relative alternating voltage and lower 
the relative alternating current, ard, on a non-inductive circuit, 
the current also will have a more peaked curve. If the machire is 
being used to convert alternating into continuous currents, the con- 
verse result takes place, the relative value of the alternating voltsge 
being lowered. An eight-pole converter at the Technical College, 
Finsbury, constructed in 1891 by the Allgemeine Elektricitiits 
Gesellschaft cf Berlin, has a curve of induction which is remarkably 
close to a sine curve, and its relative voltage for continuous and three- 

hase currents is practically identical with the theoretical value. 

err Friese,in the article already referred to, gives the fcllowing 
tabular comparison for three machines with ring armatures con- 
structed by Messrs. Schuckert :— 


Voltages as meacured. 


Voltage 


Natur ice. | 
| Machine Machine | Machine  “#!culated. 
No. | No. 3, 
| 
Continuous current 100 100 (100) | 
Single-phase... 71°0 18 70°7 
Three-phase 61'3 62°0 61'8 
Two-phase eee | 71°0 } 71:8 eee 70 7 
Four-phase 49'8 507 | 50°0 
Six-phase... ...| 350 | 38 


M. Hanappe® has published a careful analysis of a Schuckert con- 


Fiow oF CurREN TS IN Two PHase CONVERTER. 


Continuous current: 100 amperes, at 100 volts. 
Two-phase currents: four lines each carrying 70°7 virtual amperes; line voltage, 50 virtual volts, 


Currents of m 
and generator 
suverposed, 


was increasing. The increase in the intercolonial and foreign post 
was not so noticeable. A pictorial postcard has been introduced, 
having for its object bringing to the notice of those whom they may 
reach points of interest in the colony. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


“ Roratory ConvERTERS.” By Prof. Sirvanus P. Toompson, D.8c., 
F.R.8., Vice-President. (Paper read November 10th, 1898.) 
(Continued from page 804.) 

WE may now paute to consider what differences will be made in 
the preceding considerations if the distribution of the magnetic 
flax around the periphery of the armature does not follow a sine 
law. It will be noticed that when any arc of the winding (and this 


verter, capable of yielding alternating currents in one, two, three, 
four, or six phases, and suitable for laboratory experiments. 
If the machine is being used to convert a single-phase current into 
a continuous one, the form of the impressed voltage curve, and the 
distribution of the flux around the periphery, are of even greater 
— The current delivered, though certainly continuous, 
will not be uniform, but will have a periodic fluctuation super- 
imposed upon it by departures from the sine law. Armature 
reactions will, as we have seen above, impose fluctuations of a fre- 
quency double that of the primary current. Indeed, in any case the 
single-phase converter is a less satisfactory apparatus, from several 
— of view, than the two-phase or the three-phase converter. It 
as more considerable variations of armature reaction, a greater and 
more unequable heating, and requires a more accurate setting of the 
commutator brushes than the polyphase converters. Moreover, it is 
not self-starting from the alternate-current side. N utwithstanding 
these disadvantages, single-phase converters are in tatisfactory use ; 
for example, several constrrcted by the Elektric tits-Aktien- 


* L’Eclairage Electrique, viii., 151, July 25th, 1896. 
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ee (Schuckert & Co.) are in operation on the city circuit of 
ologne. 

A single-pbase converter when standing still can act partly asa 
mere stationary transformer. When running at a certain speed in 
a field with a given number of poles it will act as converter, 
converting into continuous current those currents only which come 
to it with a frequency corresponding to the frequency of the move- 
ment of revolving conductors past the poles. Any alternating cur- 
rents or components of alternating current of any other frequency 
that may be superposed, can sffect the continuous current output at 
the other side by producing superposed fluctuations. 

Passing on, then, to the case of the two-phare converter, we may 
at once apply the same principle of superposition of instantaneous 


case if, with same output, it were used as either a continuous-current 
generator alone or a two-phase generator alone. 

Amongst Continental firms Messrs. Alioth, of Basle, have been 
prominent in the application in the industry of rotatory converters, 
which they designate as commutatrices. Mr. R. B. Ritter, one of 
their engineers, bas kindly furnished many particulars of these 
machines and of their application. Articles by him on this subject 
have appeared in L’Industrie Electrique for 1896. He points out 
that in the application of there machines to charge accumulators 
from an alternating current supply means are necessary for changing 
the voltage as between charge and discharge. There are several 
ways of meeting this need—by the use of choking coils, or of auto- 
transformers of variable ratio in the alternating side of the circuit, 


Friow or Currents in 


Continuous current: 100 amperes, at 1(0 volts. 
Three-pbasze current: three lines each 94 3 virtual amperes; line voltage, 61°2 virtual volts. 


45° 60° 75° 90° 105° 


Currents of 
motor and 
generator 

superposed, 


currents to study the flow of current through the windings. Fig. 7, 
which gives the corresponding series of diagrams, requires no further 
explanation. The generator action during one-eighth of a revolution 
is illustrated by the four figures on the right of the upper line. The 
superposed action is exhibited in the lower line. Inductive reactions 
and energy losses are, a8 before, supposed to be absent. In position 
0° the converter is acting neither as motor nor as generator, the cur- 
rent at that instant simply running through from the commutator to 
the slip-rings. In the position 15° it is observed that the currents 
in the armature windings consist of six sets. Two short portions are 
carrying a motor current of 85°35 amperes each ; two others of somie- 
what longer arc are carrying a motor current of 14°65 amperes; 
whilet two quadrantal parts are delivering generator currents cf 
11:24 amperes. On the whole, in this position the armature is acting 
as motor, increasing tte acceleration. In the next position, at 30°, 
the motor action has decreased. In the position at 45° the action is 
chiefly generator, the current in that part of the field which is 
strongest being at its maximum and flowing with the electromotive 
force. It will again be noted that the currents in those coils of the 
armature which lie close to any of the four connectors will be more 
heated than these midway along the intervening quadrants, the 
maximum current for the former being 100, for the latter, 50. The 
inequality of the heating is much less, however, than in the single- 
phase armature. Also armature reactions are more nearly balanced 
throughout, and there is much less tendency to impart a periodic 
fluctuation to the continuous current. Such machines will be self- 
starting, and will give little trouble from sparking at the commu- 
tator. 
Fig. 8 exhibits the flow of currents in the armature of a three-phase 
converter. Comparison of the successive positions will bring out 
several points. The current in any one of the three lines is at its 
maximum (on a non-inductive circuit, when generator, or when, as 
motor, the field has normal excitation) when the connector for that 
line is just passing a commutator brush; and its maximum is 1} 
times the continuous current. In certain positions of symmetry— 
for examp!e, in position 30°—the motor and generator actions result- 
ing from the flow are bi-laterally similar. In other positions—for 
example, in position 0°—one side (the left here) is acting wholly as 
motor, the other side partly as generator and partly as motor. A coil 
which lies midway between two connector ends will carry a current 
that has a maximum of 27 in one part of its revolution, and another 
maximum of 50 in another part of its revolution, there being 
two of exch of these maxima in one revolution. A coil situated 
close to a connector has 1333 as its maximum twice in each 
revolution, with an abrupt change to or from 16°66 just as it passes 
the brush. The inequality of heating of coils is less ina three-ptase 
converter than in a single-phase, but it is greater than in a two-phase 
converter. The inequality of heating in the case of two-phase con- 
verters has recently been examined analytically by Messrs. Wood- 
bridge and Child in recent numbers of the Zlectrical World (January 
lst and February 12th, 1898). Their paper, which is one of great 
skill, concludes with the interesting deduction that, assuminz a 
power-factor of unity, if such a converter is driven mechanically so 
as to be generating doth a continuous and a two-phase current at the 
same time, the heating of the armature will be less than would be the 


or by throwing in or out of circuit of a cnuenonenions armature. 
The solution preferred by M. Ritter is the latter, a small auxiliary 
continuous current machine in series with the continuous current side 
being either mounted on the same shaft or driven by a pulley from it. 
The desired variations of voltage can be obtained by varying the 
excitation of the separate field magnet provided for this auxiliary 


machine. 
(To be continued.) 


LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER.* 


By Pror. GEORGE FORBES, F.RB.8., M.Inst.0.E. 


Tuts subject bas been much talked about, but little has been done, 
and even at this moment there are few people who realise what a 
vast field there is in this way for investment of — on a sound 
commercial basis. Hitherto people have bcen appalled at the capital 
required for copper conductors. 

In the present paper I bring forward nothing rew. I use the 
methods which have n used for shorter distances; and I do not 
propose to suggest the use cf electric pressures which have hitherto 
been considered unattainable. In all cases it is assumed that the 
noe is generated by a waterfall driving a turbine which rotates a 

ynamo machine. The electric pressure may be raised by trans- 
formers. It is then carried by bare copper conductors to a point 

rhaps hundreds of miles distant; the pressure may there be 
owered. Tke current is then passed through an electric motor 
which drives stamps, or mills, or pumps, or hoists, &c. 

In this paper there is no time to devote to consideration of 
different systems or kinds of machinery, or of replacing copper by 
aluminium. It is a plain onvarnished tale of the ordinary methods 
in use, extending to somewhat greater distances. 

Daring the progress of the electric works at Niagara Falls, atten- 
tion was much given to the economic problems involved in the trans- 
mission of electric energy to a distance. But in that case clearly the 
following financial conclusion ruled the conditions:—It is always 
more profitable to bring the works requiring power to the electric 
source of power than to transmit the _ toa distance provided— 
and in most schemes this is a large IF—you can find consumers to 
come to your lccality, At Niagara this seemed likely, and, conse- 
quently, distance transmission beyond 25 miles was considered unde- 
sirable in the first instance. 

I am here as an advccate of very distant transmission in all cases 
where it pays, and I know that it will yield a splendid return in 
many cases that have come under my notice. In all cases it 


— pay if there were a demand for the power at suitably high 
rates. 


* Society of Arts, November 23rd. 
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To Gotp Miners aND OTHER Users oF PowER. 


Of all industries to which it is applicable, gold mining is the one 

which bas come mostly to my notice as wanting a continuous supply 
of power day and night, and often without any economical means of 
getting it except by electric transmission. In these cases it will 
often be profitable to the gold miner to pay a high price for his 
power. 
. The distances with which I have had to deal go up to 250 miles in 
India, New Zealand, and Egypt, and if the Rhodesia mines show 
generally such returns as the Geelong and Selukwe mines bave done, 
I have shown that the power of the Victoria Falls may be econo- 
mically transmitted in some cases to 500 miles, and pay well. 

Waterfalls will be valuable assets in the future. At present the 
difficulty of using their power generally lies in the fact that there is 
no demand — in the neighbourhood. Some industries, like 
those connected with aluminium and carbide of calcium, are ready 
to go considerably out of their way to plant their works near a source 
of power. There are not many such industries. 

In 1893, I sat on a Committee appointed by the Indian Govern- 
ment to see whether the water-power, incidentally created by the 
Periyar irrigation works, could be used for making aluminium elec- 
trically out of the corundum found in the neighhourhood, and for 
other purposes. We found that power could be generated very 
cheaply, but that the corundum was not suitable, and no other im- 
portant demands for power were brought to our notice. Years after- 
wards I found that the Mysore, Kolar, and other gold mines could 
easily be reached by the power, and save great cost in coal. Here we 
have a transmission of 250 miles, which will pay well if the mines 
are likely to continue producing gold as they have done. 

Another specially favourable case of gold mines is in New Zealand, 
in the North Island. The Waihi mines already work their mills by 
electrical and water power, but there is no adequate supply of water 
in summer. At many of the other mines there are no roads, and 
power cannot be obtained. In 1896 I was aeked to explore the 
Waikato River, in order to find the best site for developing power to 
be transmitted to all the gold mines on the Coromandel Peninsula, 
near Auckland. I finally settled on the Haka Falls, near the centre 
of the island, with a transmission line of from 180 to 250 miles, 
20,000 horse-power being generated to supply not only all the gold 
mines, but every freezing works and factory on the North Iceland. I 
spent six weeks on the survey of sites for the works, and furnished 
plans which would already be executed, except for what I must call 
the dog-in-the-manger policy of the Government. The site was 
peculiarly favourable. 

To take another case of gold mining. I was engaged in 1895-6 on 
a project without water-power, and a transmission of 300 miles as a 
maximum. The Coolgardie gold fields are so far from a port that 
coal is very expensive, and water for the boilers could hardly be 
obtained. I found that it was actually more economical to generate 
power by steam engines at the coast, where coal and water were 
available, and to transmit power all the distance electrically, rather 
than to transport coal which was otherwise a necessity in all cases as 
well as water in many cases. In this case the miners were prepared 
to pay as much as £180 per annum for the horee-power. 

In 1894, before I had completed the first electric works at Niagara, 
I was asked by letter from Johannesburg whether it would be possible 
to transmit power from the Victoria Falls, on the Zambesi, to all 
the gold mines in Rhodesia, varying from 350 to 500 miles distance. 
At first I was inclined to throw the letter into the waste-paper 
basket. No one, up to that date, had, to my knowledge, seriously 
considered the financial aspects of so distant a transmission of electric 
power. But the letter required an answer; so I sat down to work 
out and quote some figures which should show the absurdity of the 
scheme. I had been supplied with maps and costs of fuel, &c., and 
in a short time I found, to my astonishment, that if the facts were as 
stated, the scheme was financially and electrically a sound one. I 


-. was assured that.at least 10,000 horse-power would be required at 


the mines, and that from £70 to £100 per annum would readily be 
paid for the horse-power. Upon this I was asked to go to South 
Africa to negotiate with Mr. Cecil Rhodes and Dr. Jameson for a 
concession. They both appreciated the value of the enterprize to the 
country, and prepared a draft of the concession, which was only 
awaiting the sanction of the Chartered Company’s Board when the 
Jameson raid and the Matabele rising closed negotiations. Hereisa 
case where, if there be really good gold mines, it will pay hardsomely 
to transmit electric energy a distance of 500 miles, provided the 
surveys of the Falls prove as satisfactory as the photographs do, and 
provided the fever is not an insurmountable obstacle. 

At this stage let me point out to those unacquainted with the diffi- 
culty of obtaining power at some gold mines, that £100 per annum 
for each horse power continuously delivered would readily be paid 
in many cases. Broadly speaking, the power required for rock 
breakers, stamps, &c., may be taken as being such that 1 horse-power 
mills 1 ton of ore per day—the value of the gold is, say, £3 or more 
per ton ina rich mine. I am not speaking of soft conglomerate like 
the Rand ore, where 1 horse-power mills two or three tons per day, 
but hard quartz. Now, when I speak of £100 per annum for a horse- 

wer, this, at the rate of 1 ton a day means 53. 5d. per ton of ore 

or millingexpenses. There are plenty of places where they would 
pay double this. 

You have now heard of a number of cases where gold mining can be 
assisted by long-distance transmission of electric power, for which I 
have worked cut plans and estimates. There are hundreds of other 
cases about which I could not speak with the same authority. 

But while I expect that gold mining is the principal industry to be 
benefited, there are many others, the chief requisite being a con- 
tinuous demand for power day and night. This is met by electro- 
metallurgical processes, but these can generally be brought to the 
power. It also includes irrigation, which, in some countries, wants 
power day and night, and, to acertain extent, througtout the year. 


The quantity of water pumped -does not need to be perfectly constant, 


and this enables intermittent demands for lighting, railways, and 
factories, to be met by slight variations in the pumping. Thus the 
plant is always fully at work, and earning its dividend. 

In speaking these words I am naturally thinking of the utilisation 
of the Nile cataracts, upon which I have been engaged during the 

ears 1897-8. My report on this subject is in the hands of the 

gyptian Government, and is their property; but I am not divulging 
secrets when I tell you that the electric lighting of Cairo could be 
done cheaper by power generated at the First Cataract than by steam 
engines at Cairo. The distance is 400 miles, as the crow flies. Do 
not imagine that I propose lighting Cairo immediately in this way. 
The Government has far more important uses for the power, not only 
in the irrigation of the country as it is, but still more for the 
perennial irrigation which will be 8s» much extended when the great 
reservoir designed by Mr. Willcocks, Sir William Garatin, and Sir 
Benjamin Baker shall be completed by Mr. John Aird. You may 
take it as certain that before long the cataracts will be harnessed and 
forced to assist in developing not only Egypt proper but the Sudan, 
and specially the Dongola province up to the Fourth Cataract, which, 
eo irrigation, may become the most fertile country in the 
world. 

Higher up the Nile, I have not travelled or made surveys, but I 
notice that Sir William Garstin is undertaking a journey to Khartum 
andthe Blue and White Niles to determine the value of the country 
there. A time will doubtless come when the Murchison and Ripon 
Falls will also be turned to account. ‘ 

I trust that I have said enough tolead the users of power in certain 
industries, and specially gold miners, tosee that it is well worth their 
while to look into the relative costs of steam and electro-hydraulic 
works, even when the transmission is fora distance of many hundreds 
of miles; and it will be seen that many a gold mine hitherto con- 
sidered worthless because of the cost of power, will be valuable if 
there be water power available within a few hundred miles. 

I will now speak to the financiers who may think of taking up 
electric transmission. 


To Frvanciat 


The financiers in the City of London, or elsewhere, who enable the 
projects of engineers to be carried out, even when they possess no 
technical knowledge, have a wonderful instinct, by which they know 
the important points to be certain about before supporting a scheme 
with their money. Erroneous opinions on the engineering points may 
for a time prevail, but not for long. 

Many examples of this insight might be given, but let us confine 
the matter to long distaxce electric transmission. I will give you 
four objections which are always raised :— 

1. “ Has electric power ever been carried to such distances as you 
rpeak of ?” The answer is “ No.” But electrical practice isaivancing 
by strides. In 1882, at Munich, Marcel Deprez earned great credit 
for transmitting electric power 35 miles, and getting a return of 25 
cent. But in 1891 70 per cent. efficiency was, obtained between 

uffen and Frankfort, the distance being 108 miles. 

2. “ Are you sure that no new electric difficulties will arise when 
you go beyond the 108 miles of transmission, which has been accom- 
plished?” The answer is, “ We are sure of this from the tests made 
at Frankfort.” [Only one difference between short transmissions and 
the 108 miles from Lauffzn to Frankfort was found to exist and it 
had been anticipated by me in preparing the Niaga‘a works. In 
1892, I laid it down as essential for the works at Niagara, in order to 
be prepared for long distance work and for other reasons, that the 
frequency of the alternations should be as low as the construction of a 
good dynamo would warrant. In 1894, the tests at Lauffen-Frankfort 
were published, showing that without this low frequency no good 
efficiency could be got from the long distance power transmiision 
owing to the great self-induction of the line.] 

8. The financier again asks, ‘‘ Are not the losses by leakage on a 
long line insurmountable?” The answer is, “There is hardly any 
loss by leakage. There isloss of power used up only in warming the 
transmission lines.” But.tbhis loss can be calculated accurat-ly, and 
in those cases where the wasted power co-ts little enough, we are 
glad enough to waste it if it saves copp:r, which is the great cost. 

4. The business man then asks, “Well, but if you allow a 
great loss of current in transmission, do you not require an 
enormous quantity of copper to ca:ry the extra current which 
you have to generate?” The answer is that this is perfectly 
true if you allow the losses to be too great, but up to a loss of 50 per 
cent. on the transmission line you are always saving copper by having 
greater losses on the way. In fact, every engineer who has made a 
serious study of long distance transmission will bear me out when I 
say that the cases in which electric transmission will pay can be clearly 
differentiated from those which will not pay ; and the whole question is 
principally one of £s.d. Also, that all engin:ers will agree as to 
what is the principal item of exp2nditure, viz, the cost- of copper 
under the conditions of existing practice. Improvements may reduce 

this cost, but cannot increase it ; hence the fiaancier may be very 
sure of the data of expense, and it he can be equally well assured of 
the data of revenue, he has before him everything required for forming 
asound judgment. Let us take three cases. 

1. Suppose a water-power is utilised for distant transmission of 
200 miles to a gold mine where transport is difficult and the ore rich. 
Suppose that the miners are ready to pay £100 per annum for each 
horse-power delivered continuously to the stamps, &c.—I am taking 
what may be looked on by some as an extreme case, but there are 
many euch places in the world—suppose that it is a gold field 
employing only 1,000 horee-power continucusly, the gross income is 
then £100,000 per annum. This is a large sum, and will warrant a 
very large capital expenditure. 

Now, if it is a case in which 20,000 volts of el ctric pressure may be 
used, less than 900 tons of copper is required, after 509 per cent. has 
been added for self-induction,; giving an inefficiency (inverse of 
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efficiency) of only 1°4. Thus 1,400 horse-power will have to be gene- 
rated at the waterfall end of the transmission line for 1,000 horse- 
power delivered at the other end—the gold mine. The hydraulicand 
electric machinery are not likely in a favourable case, even with 
costly transport, to exceed £14,000. The working expenses are small, 
and clearly the great thing to be considered is the cost of —-. 
This might amount to £80 per ton of copper laid, or £72,000. Very 
likely the whole cost would be under £100,000, which, with a maxi- 
mum possible. annual expenditure of £20,000 would produce a 
revenue of £80,C00 per annum, or 80 percent. I am sure that the 
actual cases exist where this might be done. 

2. If the distance were 400 miles, all other things remaining the 
same, the only serious difference is in the cost of copper, which rises 
to £288,000; and taking £32,000 for the other expences, the capital 
expenditure is £320,000. If the annual expenses were £20,000, 
which seems impcssible, the net income is £80,0C0, or 25 per 


cent. 

8. Suppose the distance still 400 miles, and all other things 
remaining the same, but only £50 being paid per annum for the 
horse-power ; here we have still £320,000 of capital expenditure and 
a net income of £30,000 for 1,000 horse-power delivered, or 9 per 
cent. 

Of course it is understood that while cases can occur where these 
figures apply each case must be examined on its merits. 

—s at the last case quoted, the delivery of 1,C00 horse-power 
at 400 miles, using 20,000 volts (or 200 miles with 10,000 volts), the 
financier would say 9 per cent. was not good enough for such a 
venture. I wili now show how he may get 40 per cent., using the 
fame machinery, the same copper, and the same annual expenses. 
This leads me to say a few words to the great copper companies. 


To Corprrk MmROHANTS. 


I have now the pleasure to lay before you # simple financial trans" 
action which copper merchants or others would willingly make, and 
which may avoid the huge capital hitherto required by those who 
would transmit the power, and will increase the dividends on money 
spent on the transmission. What I propose is to divide the capital 
account into two parts, ordinary 8 which may be looked-upon as 
speculative, and bonds on the copper which would be as scund an 
investment as could be desired. 

Taking the last case mentioned, the capital charges are :— 


3,600 tons of copper at the extreme value of £75 <£ 


Putting it in place at £5aton... ~—:18,000 
£288,000 
Hydraulic and electric machinery, &c__... $2,000 
Total capital required £820,000 


Most of this capital is required for copper which may be taken 
away if the company fails, and is an absolutely safe security :— 


The value of the copper is 270,000 

Cost of removal [uncalled capital] 

On the £270,000 a mortgage may be raised, and 4 per cent. 
=o to cover the chances of a change of market value. Thus we 

ve— 

Annual payment on mortgage... £10,800 

All we have done is to raise a mortgage on the best possible 
security. This might bedone by the copper companies, who often 
have too much material in stock not paying interest, or the money 
could easily be obtained from independent capitalists. Let us now 
see what difference this has e upon the balance-sheet. The 


capital charges are— 
Putting copper in place ose 18,000 
Hydraulic and electric machinery ... 82,000 
£50,000 
Annual gross ipts—1,000 horse-power at £50 ... £50,000 
Less annual expenses ... £20,000 
Mortgage oncopper ... 10,800 
—— 30,800 


Annual net receipts £19,200 


or almost 40 per cent. 

By this simple transaction we reduce the total capital required by 
the transmitters of power from £320,000 to £50,000 for 1,000 horse- 
power delivered, and we have increased the rate of interest from 9 
per cent. to 40 per cent., which ought to satisfy most people. 

This scheme I have laid before the manager of one of our 
— companies, and he entirely approved of the general lines, 

‘ore leaving this part of the subject, I wish to make it quite 
clear that none of the fi which I have given up to the present 
must be taken as applicable to every case that may arise; the cost of 
a the power at a waterfall depends so much upon the height 
of the fall, accessibility, &c., that no kind of an idea can be given of 
the cost without some data to go - The costs used in the above 
calculation are over the mark for the most favourable cases, and the 
cost of copper is also too high. Another factor is the size of the 
works, e larger the scale the smaller is the relative cost of works. 

All that I have tried to make clear is, that if there be a large and 
continuous demand for the power, and if the value of the mechanical 
power to the gold miner or others is great, the distance to which it 


can be transmitted with financial success is not limited to 100 or 
miles. 
To ENGINBEBS. 

Up to the present date, financial men have not realised the value 
of long distance transmission. Engineers, too, have been so much 
engaged with electric lighting and traction that few have devoted 
much time to itsstudy. The last nine years of my life have been 
devoted almost entirely to electric transmission, and the last four 

to very distant transmission. 

At present there exist no printed tables for facilitating calculations, 
such as civil engincers possess in other branches of the profession. 
In the case of electric transmission, every engineer must prepare his 
own sets of tables and curves to work from. I have been compelled 
to work these ont for myself in various units. In England we use 
miles, tons, and pounds sterling. In America the unite are 1,000 feet, 
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the pound avoirdupois, and-the dollar. In Egypt, the metric system 
prevails. The flow of water, too, must be taken in cubic feet per 
minute, gallons per day, metres per second, the Californian “ miner’s 
inch,” or the New Zealander’s unit, which is called a “ head.” 

You will believe, then, that I possess a mass of tables and curves, 
and these might be worth publishing if the time had arrived, which 
is ast. penees. yet. During these years, however, my methods have 
gradually become so simplified, that I venture to bring to your notice 
one curve in relation to the one special question of efficiency and 
cost of transmission lines. It is so simple in its present form 
through a gradual evolution that I cannot help thinking that it may 
be of use to others. 

In transmission schemes the cost of copper becomes so all- 
important, when dealing with long distances, that it helps more than 
I can tell you to have simple means for estimating even roughly the 
cost and efficiency under various conditions. 

I feel some diffidence in laying before you these methods because 
there is nothing new in the results, and all the results can be obtained 
by the ordinary methods. They have, however, been invaluable to 
myself. These methods are. particularly useful for getting out pre- 
liminary estimates quickly. © 

Here let me eay that in all preliminary work on the cost of long 
conductor lines, I never take notice of the resistance of the con- 
ductor, nor of the value of the current. I deal only with the cur- 
rent density, and loss of volts. It is the same thing under a 
different name. But itis what you want. 

Again, I never use, in calculations for my own use, the efficiency 
of the conductor system. It is far more convenient to use the 
inefficiency, or the reciprocal of the efficiency, which is also the 
horse-power put into the generating end of the line to deliver one 
horse-power at the other end. 

I give you these suggestions for what they may be worth as the 
result of long experience. 

I suppose everyone present is aware of the fact that if you had a 
case where the power cost absolutely nothing, ‘you would use the 
least copper and have the cheapest arrangement, with an inefficiency 
of 2, z.c.,an efficiency of 50 per cent., or 2 horse-power generated 
for each horse-power delivered. If you make the current densi 
either greater or less than what is required to produce this ineffici- 
pp then you have to use more copper to deliver the same quantity 

wer. 
is is a point which in a general way is appreciated by the 
business man who is not an electrician, as has been already stated. 

Fig. 1 shows this very well, and a study of it is interesting. W 
see that the copper required to transmit 1 horse-power 100 miles, atan 
initial pressure of 10,000 volts, with continuous current, falls with the 
increase of density until the efficiency is 50 per cent., and then rises. 
This figure shows the weight of copper required per horse-power 
delivered at a distance of 100 miles at 10,000 volts. It is drawn for 


- the simplest case of continuous current, to which corrections only 


for temperature and sag have to be made. It is equally applicable 
to a single-phase or two-phase alternating (transmission to 100 miles 
at 10,000 effective volts; ior at 5,000 effective volts from any wire 
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to the middle of the electric system, or to three-phase transmitsion 
to 100 miles at 5,000 effective volts from sny wire to the middle 
of the electric system. But with alternating current corrections must 
be made for self-induction and capacity. 

(To be continued.) 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


WE abstract the following brief reports of electrical papers recently 
read before the Boston meeting of the American Association for the 
Advancement of Science, from an excellent *éswmé in Science by 
Mr. N. E. Dorsey, press secretary :— 


The Measurement of Thermal Conductivity in Iron. By Pu.of. EB. H. 

Hatt, Cambridge, Mass. 

The author pointed out that the method in which thin plates are 
used is unsati owing to the difficulty of determining the 
difference of temperature of the two faces. He obviates this by 
copper-plating the two faces of his iron plate and by using the 
copper-iron thermo-couples thus formed for determining the tempera- 
ture difference. He finds that the conductivity of iron increases as 
the temperature is decreased at the rate of about 1 per cent. for 8° 
Centigrade. 

On the Magnetic Deflection of Diffusely Reflected Cathode Rays. By 

Prof. ERNEsT 

On the Electrical Properties of the Vapour from the Arc. By Prof. 

Exnest and O. M. 

Prof.’ Mmsrzirr finds that diffusely reflected cathode rays are 
deflected by a magnet to the same extent as the same rays before 
reflection. Prof. Merritt and Mr. Stewart find that the vapours from 
the electric arc produce electrical discharge in a manner similar to 
the action of a gas which has been exposed to X rays. Vapours 
from the negative carbon discharge negative charges more readily 
than positive charges, 

In their report on the Velccity of Light in the magnetic field 
Profs. E, W. Morley, H. T, Eddy, and D, CO. Miller, described their 
interferometer, the two optical paths of which consist of tubes of 
carbon bisulphide surrounded by very large magnetising coils. Theee 
coils were wound in halves which could be connected differentially 
or directly at will. It was found that the velocity of light in CS, is 
not altered by one part in sixty millions by a magnetic field of such 
intensity as to rotate the plane of polarisation 180° in 60 cm. 

A: Lecture Room Experiment in Electrostatics. By Prof. W. 8. 

F Rankin, South Bethlehem, Pa. 

The author exhibited an experiment, illustrating the instability of 
electrified liquid films. A brass ladle with a s lip is nearly 
filled with melted rosin ; it is then electrified, by joining it with an 
electrical. machine, and tilting until the rosin runs in a thin rao 
over the lip, when it is blown ont in a cloud of silky threads highly 
electrified. 

The Most Efficient Thickness of Transformer Plates. By Prof. F° 

tt, R. M. and T. P. Tsompson, Ithaca, N.Y. 

On plotting the curve showing the relation between the thicknes§ 
of the we and the total loss due to hysteresis and eddy currents, it 
is found that the curve has a broad, flat minimum extending from 
about 10 to 15 thousandths of an inch in thickness of the plate. 


Proposed Methods of Determining the Frequency of Alternating 

Currents. By Kanu Kinstey, Falls Church, Va. 

Mr. Kinstry advised using a clamped, free bar provided with an 
adjustable rider, and set in vibration by an electro-magnet actuated 
by the current to be studied. 

The Hysteresis of Iron and Steel at Ordinary Temperatures and at the 

Temperature of Solid Carbon Dioxide. By A. M. Tuigssen, 
_ Ithaca, N.Y. 

It was found that the hysteresis loss for constant magnetising 
fields increases with the temperature if the field is weak, but the 
opposite is the case when the iron is nearly saturated. 

Some Determinations of Dielectric Strength. By Prof. THomas Gray, 

Terre Haute, Ind. 

Step-up ring transformers were used and the potential difference 
was determined by an electrometer. It was found that the dielectric 
strength for air is the same for alternating currents of ordinary 
frequency as it is for static charges. 

An Instrument for Measuring Radiance. By Prof. Knot ANastROm. 

The instrument was exhibited by Mr. E. S. Ferry, and consists 
essentially of two bolometer strips, one of which is heated by the 
radiance to be measured and the other is heated to the same 
temperature by an electric current, from which the absolute valve of 
the radiance may be calculated. 

A Redetermination of the Ampere. By Guo. W. PatTErson and 

Kazu E, Ann Arbor, Mich. 

The authors used an electro-dynamometer the moment of whose 
coil was balanced by the torsion of a wire of small elasticfatigue. The 
work seems to have been done with extraordinary care and gives 
00011192 grams per sec. per ampere for the electro-chemical 


equivalent of silver. This reconciles the difference between Row- 
land’s value for the mechanical equivalent of heat and that obtained 
by electrical methods: The paper occasioned a great deal of 
favourable comment. 


Exhibit of an Automatic Mercurial Air Pump designed by Prof. E. W. 

Morley. By Prof. D, C. 

The peculiar advantages of the pump are that it need not be 
situated near the automatic controller, and that the mercury does not 
come in contact with rubber. It can be actuated with a water 
pressure of 20 lbs. per square inch and can produce a vacuum of 
1-500,000,000 of an atmosphere. 

An Apparatus for determining Coefficients of Induction. By Prot 

Sipnex T. MorEanp. 

This apparatus consists of two coils at right angles, producing a 
rotating magnetic field when alternating currents of different a 
are sent through the two coils. A —— is suspen in 
this rotating field and indicates the p relations of the two 
currents. 

An Improved Method for rating Tuning Forks. By J.O. Rexp, Ph.D., 

Ann Arbor, Mich. 

_ The method is a modification of that used by Prof. Michelson, but 
instead of using an electric spark Dr. Reed employs the flash of light 
from a mirror rotated by a secondary pendulum, which is in turn 
compared wlth the standard clock. 


Notes on the Effect of Silicon on the Magnetic Permeability of Iron. By 

Prof. F. C. Columbus, Ohio. 

_It was found that the permeability increases with the amount of 
silicon present in the iron. 
Polarisation in the Zn—H2SO, Cell. By Prof. W. A. ANTHONY, New 

York City. 

After an extended research into the effect of saturating the acid 
with hydrogen, oxygen and carbon dioxide, Prof. Anthony concludes 
that what is called polarisation is not due to the accumulation of 
hydrogen, but to the fact that the oxygen originally dissolved in the 
acid and condensed on the plates has been used up. 


The Electrical Resistance of Lead Amalgams at Low Temperatures. 

By G. VV. Gressman, Ithaca, N.Y. 

The most striking fact reported in this paper is the sudden decrease 
in resistance upon solidification, the resistance of the solid amalgam 
being sometimes as low as one-fifth of the resistance of the fiuid 
amalgam at its freezing point. If the thermo-electrical explanation 
—based on heterogeneity—of excessively high resistance of alloys is 
correct, one would an increase of resistance upon solidification, 
for it is then that the alloy becomes heterogeneous, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1898. 


Compiled expressly for this journal by W. P. Tuompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


23,922. “Improvements in fire alarms or boxes from which electric 
signals are given in cage of fire.” R. Lornp and A. R. Micxzn. 
Dated November 14th. 

23,937. ‘Improvements in electrical dynamos and motors.” J. 
Arxusson. Dated November 14th. 

23,958. Improvements in electric measuring instruments.” Tx 
British THomson- Houston Company, Limirep. (E. Thomson, 
United States.) Dated November 14th. (Complete.) 

32,976. “Improvements in and relating to electrically controlled 
taps or cocks.” P.L.Guyznor. Dated November 14th. 

23,988. “Improvements in or relating to coin-controlled tele- 

hones.” W. P. THompson. (C. H. Kahrs, Norway.) Dated 
ovember 14th. (Complete.) 

24,005. “Improvements in electrical storage batteries.” A. J. 
Boutr. (Sedneff & Bratasched, Germany.) Dated November 14th. 

24,030. “Improvements in weighing apparatus and electrical 
weighing machinery.” H.RicHanpson. Dated November 15th. 

24,037. “Improvements in electrical switches.” A. Watson. 
Dated November 15th. 

24,051. “Improvements in electric switch mechanism.” J. M. 
MusrHy. Dated November 15th. (Complete.) 

24,052. ‘Improvements in electric railway systems.” J. M. 
Dated November 15th. (Complete.) 

24,053. “Improvements in roadway structures for electric rail- 
ways.” J.M. Murry. Dated November 15th. (Complete.) 

24,055. “Improved means of cooling electric machines.” R. Snow 
and Davy Bros., Liurrzp. Dated November 15th. 

24,104. “Improvements in apparatus connected with the charge 
and discharge of storage cells.” E. Witson and J. 
Cater. Dated November 15th. 

24,115. “An improved electricity meter.” ©.Scumimpiin. Dated 
November 15th. 

24,126. “Improvements in junctions for tubes used as conduits 
for electric wires.” R.F. Histor. Dated November 16th. 

24,133. “ A new or improved open or enclosed arc electric lamp.” 
H. Hisst and H. Bevis. Dated November 16th. 
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24,164. “An improvement in electric incandescent lamp shade 
holders, and a device for use in connection therewith.” W. 
Dated November 16th. 

24,171. “Improvements in voltaic cells having dry plates which 
may be regenerated.” H. Scutoss. Dated November 16th. 
(Complete.) 

24,172, “ Process for obtaining a permanent electrical contact at 
the covers of voltaic cells.” H.Scutoss. Dated November 16th. 
(Complete.) 

24,190. “An improved magnetic circuit breaker.” H. H. Laxn. 
(W. M. Scott, United States.) Dated November 16th. 

24,196. plates, dishes, and the like.” CO. H. 
Kaus. Dated November 16th. (Complete.) 

24,210. “Improvements in the manufacture of electrodes for 
secondary batteries.” H. H. Laxg. (v. d. Poppenburg’s Elements 
und Akkumulatorem, Wilde & Co., Germany.) Dated November 16th. 

24,248. “The Don electric fog alarm.” E.A.THompson. Dated 
November 17th. 

24,264. “An improved switch for incandescence or glow electric 
lamps in which the filament is subjected to a preliminary heating 
effect apart from the lighting current.” H. Hirst. Dated 
November 17th. 

24,265. “Improvements in forming filaments or the like for 
a or glow electric lamps.” H. Hist. Dated November 
17th. 

24,270. “Improvements in multiple wall connections for electric 
A. P. Lunpsrre and G. 0. Lunpprrc. Dated November 

24,277. “Improvements in electrical stop motions for warps.” 
W.P.THompson. (F.E. Kip, United States.) Dated November 17th. 
(Complete.) 

24,307. “A process for the electrolytic extraction of zinc and 
other metals from ores or waste containing them.” J. CO. FEL... 
(W. Strzoda, Germany.) Dated November 17th. (Complete.) 

24,308. “Improvements in electric batteries.” H. J. Happan. 
(Columbus Electrizitatzgesellschaft m. b. H, Germany.) Dated 
November 17th. 

24,312. “Improvements in or relating to the utilisation of 
hertzian and similar radiations, and apparatus therefor.” L. H. 
Water. Dated November 17th. 

24,357. ‘Improvements in or connected with electric batteries.” 
A. T, Extis. Dated November 18th. 

24,371. ‘Improvements in alternating electric current motors and 
distribution systems.” THE British THomson-Hovuston Company, 
Liurrep. (C. P. Steinmetz, United States.) Dated November 18th. 
(Complete.) 

24,379. Improvementsin telephones.” Dated 
November 18th. 

24,382. “An electric motor for tramcars.” H.L. Topp and J.D. 
Massry. Dated November 18th. 

24,404. “Improvements in insulating and equalising electric 
currents.” IL. HackeTHaL. Dated November 18th. (Complete.) 

24,425, “Improvements in combined electric wire gauges and 
calculating devices.” H. Lutz. Dated November 19th. 


24,426. “An improved surface contact system for electric tram- 


ways, railways, or motor cars.” P.C.Dayand P.R Coss. Dated 
November 19th. 

24,438. “Improvement in or connection with the construction of 
dry voltaic cells, accumulators, and secondary batteries.” C. M. 
Srzap. Dated November 19th. (Complete.) 

24,447. “Improvements in road conduits and appurtenances for 
electric traction.” T.W. Barsrer. Dated November 19th. 

24,466. “Improvemente in connection with electric arc lamps.” 
W. Stewart. Dated November 19th. 

24,471. “An electrical resistance for use with alternating currents 
in the production of X rays.” F.Hotmes. Dated November 19th. 

24,487. ‘Improvements in or relating to contact-making devices 
for electric street railways with overhead conductors.” C, Sremvemr. 
Dated November 19th. (Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P 
Tompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 

18,970. “Improvements in and relating to dynamo-electric 
machines and rotary converters.” British THomson-Hovston Co. 
(E. W. Rice). Dated June 8th, 1897. Alternating current machines, 
single-phase or otherwise, and especially rotary converters for direct 
and alternating currents, are made with any number of pairs of field 
poles, and with ring or drum armatures in which equi-potential 
points around the armature are connected together and to connecting 
rings. The alternating current: connections in a ring armature in an 
8-pole machine is shown with points arranged similarly with 
to like poles n, 8 being connected together and tc one of these 
collecting rings to give three-phase currents; the armature is also 
connected for converting to an ordinary continuous current com- 
mutator, not shown. The object is to electrically balance the 
armatures. 


13,974. ‘Improvements in | arresters.” British THOMSON- 
Houston Co. (A. Ekstrom.) Dated June 8th, 1897. Relates to 


lightning arresters. A series of conducting balls are mounted on an 
ineulating base. The ball at one end is connected to line, while a 


number of the balls at the other end of the series are connected 
wires to fuses leading to earth. As each fuse breaks an extra ter 
gap - formed. A non-inductive resistance may be connected to the 


14,673. “ Improvements in electrically operated _<- tools.” 
M. Byrne H. Bures. June 17th, 1897. tes to an 
engraving tool. An engraving comprises a graver, forming 

of, or secured to, blocks fitted to slide within a holder and provided 
with a slotted bar which engages with the pin of a disc crank; or 
the blocks may be reciprocated by means of an eccentric, or a disc 
crank and connecting rod. The spindle of the disc crank is connected 
to an electric motor by a flexible shaft. The cap is removable. 


14,963. ‘Improvements in trolleys for electrically propelled cars.” 
E. Dated June 21st, 1897. Relates to collectors on 
electric railways. A wheel with a flexible rim carries a number of 
studs which, when they are pressed down on the road contacts, are 
also brought against a bar, and thereby complete the circuit to the 
motors, This bar, over which the studs slide, is spring mounted in 
guides and has non-conducting ends. The magnets which throw the 
road switches are arranged as discs inside this wheel. The studs, &c., 
may be reduplicated for the return circuit, 


1898, 


2,999. “Improvements in transmitters of Morse phic a 
ratus for continuous or alternating currents.” OC. s and P. 
Forcier. Dated February 5th, 1898. Relates to transmitters so 
that the operator need only use one hand. A metal plate is bent to 
a channel shape, open below, and is fixed on the lever of a Morse 
transmitter. A stirrup, with a bent end, is pivoted to this, and is 
held against a contact pin by a spring. A plate of insulating material 
is fixed to the stirrup. The operator, by pressing against this, breaks 
contact, and can send the message while pressing against it with the 
operating hand. 2 claims. 


4,435. ‘“ Improvements in electric signalling apparatus for use on 
railways.” ©. 8. Davy. Dated May 18th, 1898. A short bar is 
placed in a position in front of the signal, so that it is depressed by 
the flange of the wheels of the train. To prevent jerks the ends of 
this bar are inclined. The baris keptin a raised position by counter- 
balancing weights and a stop, and forms a contact piece for a circuit 
containing a bell. Another contact piece in the it is an attach- 
ment to the arm of the signal, which only makes contact when the 
signal is at danger. Another circuit is made up of a bell with a 
different tone and nearer the signal-post, and a contact A eee which 
makes contact when the signal is at safety, thus giving the signal to 
start to the engine driver. Instead of a signal being used the bells 
can be operated by the signal man by making or b g contact at 
the signal box instead of at the signal. 3 claims. 


4,468. “Improvements in conduits for wires carrying electric 
current.” F, G@. Howarp and A. W. ScratTsr. Dated May 25th, 
1898. Straight conduit pieces are made of strips of rolled sheet iron 
of sufficient width to be able to turn up the edges for the sides of the 
conduit. A cover piece is formed in a similar manner and of such 
width that the sides just easily fit over the sides of the conduit. It 
is fixed down by a strap. Joints are made by casting. They are 
used for curves or T-shaped pieces. They are shaped as a hollow 
rquare prism having holes in the ends to fit the ordinary conduit, and 
flanges to nail or screw them to the wall or ceiling. The backs of the 
joints are cut away so that when the straight conduit is pushed in it 
butts against a portion of the back of the angle box. Terminal boxes 
are made in the same way only they have one ing to fit the con- 
duit and a circular opening at the top to allow the wires to pass to the 
terminal. 6 claims. 


5,062. “Improvements in incandescent electric lamps.” J.T. 
and W. 8S. Dated February 21st, 1898. 
filaments of eqaal candle-power, eac — a 
minals, At the top of the bulb is a bulb-like pos separated 
by a recess from the main bulb. Into this a semicircular spring fits, 
which is fixed to the base. This spring holdsthe bulb. Fixed tothe 
base are two contact springs, one shorter than the other, placed in 
such a position that the longer covers two and the shorter one ter- 
minal, Therefore one ofthe filaments must be incandescent if the 
current is flowing to the contact springs. When this filament is used 
up, by twisting the bulb the contact springs come into contact with 
the terminals of the other filament. The s holding the bulb 
still holds it, as the recess runs right round the bulb. 5 claims. 


18,569. ‘ Improvements in electrical pain for indicating or 
recording at a distance the positions of an index hand or analogous 
movable objects.” A.Custopis. Dated February 12th, 1898. a 
tact plates are arranged all round and underneath the index hand, so 
that if they are raised at any time one of them comes in contact 
with the index, wherever the index may be. They are insulated from 
one another, and from a ring of conducting metal. The whole of 
this rests on a sliding collar round the pivot of the index. To each 
of the contact pieces a wire is attached, which runs to the receiving 
station. A wire is also attached to the ring. These wires are con- 
nected to separate electro-magnets at the receiving station, and have a 
battery in their circuit, so that all the wires to the —e ee 
positive, and the wire from the ring negative. By a ork 
arrangement at certain intervals the collar, and thereby the contact 
pieces and ring are raised, so as to touch the index; com 

the circuit, a current flows to one of the electro-magnets at the re- 
ceiving station, thereby denoting that at that time the index was 
over a known contact plate. 2 clai 
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